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INOTES BY THE EDITOR 

os the 
ROGRESS OF SCIENCE FOR TIIE YEAR 1S56. 



Tki Tenth Meeting of the American Association for the Promotion 
of Science was lioUl at Albany, commencing August 20th, Prof Hall 
in the chair. The meeting: was by fur ihe largest which has thn3 far 
t*en held, nnd the citiKc-n* of Albany, both in their public and private 
ived the members with a niiist yi.ru-riiii'; hospitality. 
i".>ntinncd until the 28th, when it adjourned to meet on 
the 12th of Aognst, 185", at Montreal, in compliance with an invita- 
tion from the City Council nnd Natural History Society of that city. 
Th* officers appointed for the enaning year are Prof. J. W. Bailey of 
VMt Point, President; Prof. A. Caswell of Providence, Vfoe-PrW- 
d*nt; Prof. John Le Conle of South Carolina, General Secretary; 
nnd Prof. J. Lovering of Cambridge, was continued as PttflUOUt 

The whole number of Papers contributed was one hundred nnd six- 
teen i 65 in the section of Mathematics, Physics, and Chemistry ; J4 
in the section of Natural History ; and 7 in Ethnology. 

In addition to the usual sessions of the Association there were two 
exercises of extraordinary character, nnd indeed of extraordinary inte- 
rest fcr the country. On the 27th, the inauguration of the State Geo- 
logical Hall took place. Addresses were made by Pn I 

Dewey. Henry, and others, A merited tribute was paid to 
memory of the lute Dr. T. P.orneyn Beck of Albany, ami reJotn- 
■i ■■!■! to liis memory were passed by silently ri.-ing. 
■ whig day (Thursday) there was the inauguration of the 
ratory, when the Hon. Edward Everett delivered to an 
thousand, an oration of great power, admiiahVs •&&\fw& 
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resolution! were passed, by llio Ai 
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Raising the salary of the Permanent Secretary from $300 to 
$500. 

That a Committee be appointed to memorialize the Legislature 
of Ohio to cause a complete geological survey of that state to be 
made. 

That foreign learned societies be invited to attend the meetings of 
the Association. 

Some steps were also taken for obtaining the protection of the Na- 
tional Government, as well as of the State government of California, for 
the gigantic specimens of trees, Washingtonia gigantea, which exist- 
in the above named state. It is feared that, unless some measures are 
taken, these most wonderful specimens of vegetable growth will be 
soon sacrificed by the cupidity of private individuals. 

Notwithstanding the unusually large attendance, and the number of 
Papers presented, the meeting of the American Association for 3 856 
was not eminently successful, so far as the progress of science and the 
promotion of good feeling among the members was concerned. Of the 
great majority of the papers presented, comparatively few contained 
any really new contributions to science. Many, when examined criti- 
cally, will be found to contain little else than a repetition of facts and 
theories which have been before published in the proceedings of the 
Association and of other societies. It may be very pleasant and agreed 
able for some individuals to discourse popular science by the hour tQ 
popular audiences ; to indulge in fulsome adulations of one another ; 
for one to designate the other as a second Kepler, and for another to 
rise in his place and " thank God that such men as Profs. X., Y., and 
Z. existed." These occurrences may be well enough in a mutual 
admiration society, but do not properly belong to the proceedings of 
an American Association assembled for the discussion of abstract 
science. 

The subject of the alterations of the Constitution, postponed from a 
previous meeting, was brought up and discussed, with much feeling 
and division of sentiment. The disagreement which existed in relation 
to these matters, was augmented by the non-familiarity on the part of 
the Chair with parliamentary laws and usages. 

The constitutional question was, however, settled at this meetinp 
and it is to be hoped that no further difficulty will originate from tl 
source. 

There is much of truth in the following comments on the trar 
tions of the Albany Meeting, as expressed by one of the leading 
York Journals. " The undue prominence given by the Associate 
papers of no practical utility whatever characterized the mef 
The great mass of the papers presented were ponderable in 
tity, but imponderable in quality. No papers were read on n 
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: -listry relating to it" Spp&Otttimt to lha art*; KM on 
■ ii Tsi :i un I'm - 1 11 ri ij.lt interests "I" mn- country, which roqaire 
SO much real science to conduct find earn' on ; none on civil or mecha- 
nical engineering; none on practical mining; none on shipbuilding; 
bOM on any of the useful arts whatever." 

The tweUy-sixth Annual Meeting of the British Association was 
held ut Cheltenham in August, 1806, Dr. Daubeny in the Chair. The 
u not large, hut the papers presented were more practi- 
cal and valuable than usual. The meeting lllr 186? wus appointed to 
be held at Dublin, Dr. Lloyd, of Trinity College, Dublin, being the 
President elect 

e following were among the resolutions adopted by the Associa- 
i, which we publish u indicative of the proposed field- p 
Mrch to be occupied: 

d !':■<. I. Buokman and Prof. Voelcker lie requested to continue 
r researches into the effiteta of external agents on the growth of 

[fiat ii Deputation be. named lo wait upon her Majesty's Secretary 
for Foreign Alfairs, to urge the desirableness offending out an Annual 
Expedition to the Niger, at tie period of. the rising of the n 

■ r (which has been proved to be the most healthy season), as 
■ ■■: by Dr. Baikie, supported by the Royal Geographic] So- 
ciety, and advocated by persons deeply interested in establishing a 
regular commercial intercourse with tho inhabitants of that portion 
of Africa. 

That a memorial be presented to the Admiralty, praying fur the 
complete publication, in a minute form, of the results of the trials of 
ii. r Majesty's steamships. 

That Mr. Iiennie be requested to prosecute his experiments on the 
ilio screw propeller, 
it the Earl of Ilarrowby, and otlier gentlemen, lie requested to 
s their efforts for amending tho patent system of England, 
arising maybe available to the reward of meritorious 

Tbii Mr Henderson, and others, be requested to consider the beat 
proving the system of measurement for tonnage of ships, 
Itimation of the power of steam engines. 



Mr. Fairbairn was requested 
lions; Mr. Thompson, his report i 
weir boards: and these two gentla 
" e friction of disks in water, and c 
\ donation of $100 win voted t( 
d exploration of Mndagascai 



inplete his report on boiler explo- 
n the measurement of water bj 
nen to concur in experiments on 
i cetltrifrugal pumps. 
.Madame Ida 1'leitlbr to aid hei 
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H. D. Rogers, of Boston, Mass., and Sir B. I. Murchison, the latter 
claiming and upholding the priority of certain English geological 
nomenclature, a point that was manfully and stoutly opposed by 
Prof. R. 

The Institute of France held its Annual Meeting on the 14th of 
August, at Paris, nnder the presidency of M. Berenger, President of 
the Academy of Moral and Political Sciences. What is called the 
Institute, consists of five great Academies of France— Francaise, Fine 
Arts, Sciences, Inscriptions et Belles Lettres, and Moral and Political 
Science* — which during the year meet apart, and pursue their respec- 
tive walks with little or no communication with another. The annual 
meeting of these learned bodies united is generally on affair of great 
interest, and this year it was not less so than usual. M. Berenger, as 
President, delivered a long harangue, in which he touched on a multi- 
plicity of subjects, literary, scientific, economic, governmental, Ac. 
Amongst other things, he stated that the different academies are in 
possession of a capital producing £6,000 sterling a year, for distribu- 
tion in prizes, without counting £1,200 which the government gives 
them to disburse in the same way. He said that the Academy of 
Sciences, in the course of last year, received not fewer than 165 manu- 
script treatises on scientific problems proposed by it for public com- 
petition; the Academie Francaise a far greater number on literary 
subjects which it proposed ; and the Academy of Moral and Political 
Sciences thirty-four, most of them of great length, for a Manual of 
Political Economy, which it demanded. The great prize of £1,200, 
offered by the Emperor for the new work or discovery best calculated 
to do honor to the country, was awarded to M. Fizeau, for hie import- 
ant and interesting experiments on the rapidity with which light 
travels. 

The German Association for the Promotion of Science held their 
Annual Meeting at Vienna, September 15th, Prof. Haidinger, Director- 
General of the Geological Survey of Austria, acting as the gener 
presiding officer. The attendance was quite large. 

At the opening of the Congress the following sections were forme< 

Mineralogy, Geology and Palaeontology, Botany and Vegetar 
Physiology, Zoology and Comparative Anatomy, Natural Philosop" 
Chemistry, Geography and Meteorology, Mathematics and Astron< 
Anatomy and Physiology, Medicine, Surgery. 

In the course of the meeting several sections subdivided thems< 
into sub-section3 — ex, gr. for Entomology, Vegetable Geography, ' 
odical Phenomena in Organic Life, &c. ; others occasionally com' 
according to the nature of the communications and discussions. 

The Anniversary Meeting of the Ray Society was held duri 
meeting of the British Association at Cheltenham. It appear. 
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fieport of Clio Council tlint they have now pAIUhad I 
serial work;, Agasaiz it Strickland's Zi.>"ii 

.v Hancock's beautiful wort on tlM Saked 
The report announced that the next wort In be 
by Prof. Alliaati, of Edinburgh, on [be Fresh H star 
Britain. Several other works were alio announced 
departments of British Natural History. Amongst them 
Prof. Williamson's British Foraminifera, Mr. Bowotbtok'a BritUh 
i, and Mr. Black wall's British Spiders. 

American Pharmaceutical AssoeiaUon held their third Annual 

:(ng in Baltimore in September. During the three days in which 

Association was in session, ranch interesting matter was discussed, 

regard to the professions of the pharmaceutist and druggist, and 

relations to the physician and public in general. OomnltMu 

1 to report, at the meeting to bo held next year In Phila- 

[ihin. i] [K"i home adulterations, a standard Tor weight? and measures, 

pharmacy, scientific papers, and regulations in regard to 

the sale of poisons. 

During the past summer the Dudley Observatory, at Albany, has 
formally inaugurated, and now takes its place as one of the best 
iwed and furnished observatories in this country or Europe. The 
Observatory originated in the munificence of Mrs. Dudley, of 
Albany, lady of the late Charles E. Dudley, of that city, formerly 
member of Congress. Her donations to its foundation and support 
twv» been as follows:— for its building, $12,000; instruments, $14,500; 
endowment, $50,000 ; total, $70,500. In addition to the above, Mr. 
W. Olcott, of Albany, has given $10,000; Hon. Erastoa 
a superb astronomical clock and other instruments, while 
tttaoripttons have been also made by Mr. De "Witt, J. H. Rath- 
Mr. Rathbone, also, in addition to the liberal Bums 
ioosly tendered by him, has recently given the amount m#J0Mt*: 
tho purchase of the celebrated calculating engine of Mr. George 
ienU, of Stockholm, which was on exhibition at the Pnhuv of In- 
Paria in 18B5. In addition to the above, twelve gentlemen 
Albany have pledged themselves to defray the future expenses of 
■ mld's AstronomiealJovmal. 
i ladle; I ibservatory is to be placed under the charge of Dr. B. 
well-known editor of the Astronomical Journal. 
On annual report of the Astronomer Royal of Great Britain, 
the Greenwich Qbsemtorj itiD LNiiintuin- U ■ 
for meridional and lunar observations, and the magnetics] and 
. observations are kept np with praiseworthy diligenr- 
The galvanic- method of recording transits suoci 
Ibe distributing of the time signals to dvff*T«M, ^»tt» "• 
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dom is continued, and promises to develope itself into an important 
branch of commercial astronomy. Two noteworthy facts are mentioned 
in the report : one is, that the hill on which the observatory stands is 
in a state of tremor, whereby the trough of mercury in which stars 
are observed by reflection, is so much agitated as to make observation 
impossible. To overcome the difficulty, a well ten feet deep was dug, 
and filled with " incoherent rubbish," on which the trough was placed, 
resting on stages suspended by strips of caoutchouc, " leaving the 
image practically," as Mr. Airy says, u almost perfect" The other is, 
that fluctuations were found to occur in the zero of the altazimuth 
circle, and simultaneously with a sudden and marked change of atmo- 
spheric temperature — a phenomenon which the Astronomer Royal can- 
not account for, "except by supposing that in sudden atmospheric 
changes the gravel rock of Greenwich Hill does suddenly change its 
position." 

During the past year the trigonometrical survey of Great Britain, 
commenced in 1784, has been completed. The object which the 
government had chiefly in view in 1784 was the determination of the 
difference of longitude between the observatories of Greenwich and 
Paris. The geodetical problems have been satisfactorily solved, but the 
survey has assumed a wider scope as it advanced, and its important 
results, both in scientific and national points of view, are faifciliarly 
known. 

In India, under the auspices of the British Government, a trigono- 
metrical survey has been undertaken, and above fifty sheets of an 
Indian Atlas, based on the survey, have been already published. 

In a discussion which took place at the Albany Meeting of the 
American Association, relative to the utility and comparatively small 
expenditure of the coast survey, Prof. Alexander stated that he had 
taken pains to compute the cost, square mile by square mile, of that 
work, and had found that its cost did not exceed that of the crude 
surveys of the public lands. 

At the last Meeting of the American Association, Mr. W. P. Blake 
called attention to the very gross inaccuracies existing in a map recently 
published by M. Marcou, of France, of the geology of the regio: 
between the Mississippi and the Pacific. Mr. Blake enumerate* 
several of the prominent errors, among them the representation of th 
rocks of San Francisco as granitic and metamorphic, they being tertiar 
and making Fremont's Peak into a volcano, when in his official rep 
it was clearly and fully stated to be granitic. Proofs were brought 
ward to show that the formation called Jurassic, &c., by M. MarcoT 
not so, but was cretacious. There was no evidence by fossils to 
that the triassic formations were found under the cretacious; 
might be, but no fossils had been obtained, and the age could n 
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B affirmed. M\ Mnroou had, however, made four great divisions of 

itn, corresponding with those, abroad, but this was entirely 

arbitrary, and a generalization beyond oil these Quito tvfatto had beta 

obtained. Mr. Blake protested aguin-t. the recepiiim i>:' iln.' wi.sti.-ni 

portion of tlie mop as a text exhibition of the knowledge which hud 

already been published, ami stated that \\U '.:ii!iii'ii:- « ,■[■■■ not upon 

local datolla of lie map, but upon erroneous representation; extending 

drada of miles. Moreover, M. Maroon had not availed himself 

of the primed ducimienlo and reports upon American Geology in bis . 

possession, hat his representation* were in many cases directly opposite 

to those made by the explorers of regions where he had never been. 

v taken by Mr. Blake waa alio sustained by all the goal 

The second annua! report of the Geological Survey of >'<■:■: 
Jin ■>. by Prof, E. Emmons, has been presented to the Logi-lut are of that 
stale and published. The results of the survey, thus tar, have been 
i ! throw much light upon the age of the red sand- 
stone rooks, extending from the Valley of the Connecticut to North 
Carolina. Borne of the fossils described by Dr. Emmons most rcsera- 
- obtained from the Permian strata of Europe. Many new 
and nndescribed specie? have, in addition, been brought to light, which, 
&t present, it Ls difficult to classify. The final result when developed 
and worked out, as it will ho by Dr. Emmons, will form one of tha 
most valuable contributions ever made to American Science. 

During the peat year the first volume of the Proceedings of the 

Piiiliiii'pbieal N.icicty ■■>( Victoria, publi-died at Melbourne, Australia, 

ed in this country. It is difficult lo realize that a 

I 1 i 1-- ■ tii I! ill II 

land which Bo recently was considered a terra incognita, and which, at 
« present lime even, is so far removed from European or American 

suggestion, which is especially worthy the attention 

. American scientific progress, was made at the last 

irneriean Association by President Hi tub cock : — So 

i our country has now been examined, more or leea 

bly, by the several State GoutuiiiciiU that it does seem to 

e time has come when the National Gmvrminiil should order* 

sy — geological, zoological, and botanical— of the whol. I 

■h a liberal and thorough plan as the snrveye in Great Britain are 

ir conducted; in the hitter country it being understood that at leost 

will be occupied in the work. 
Mr. Stain ton, the well known Lvii<nni>!'iL.-i-:, nf Engtntid, proposes to 
"■Entomologist Weekly Intelligencer," of bV^M Qttxn v*%<*- 
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semination of their discoveries. Each observer, says the editor, has 
bat to write to him, and in ten days his discovery will be in print, and 
in the hands of every entomologist in the kingdom. Mr. 8tainton's 
penny journal, which marks a step in entomological science highly 
characteristic of the times, is deserving of the warmest encourage- 
ment. 

One of the most valuable of recent publications is Schubarth's 
Repertorium, or a " Subject Matter Index of Patents, with Published 
Inventions of all Nations, from 1823 to 1853, inclusive." Mr. Schubarth 
is one of the Prussian Commissioners of Patents, and the work in ques- 
tion is the result of thirty years' labor. 

Schubarth's Repertorium has been ordered to be printed in Prussia 
at the public expense, by the Minister of Commerce. It embraces a 
period of thirty -one yea/rs, from 1823 to 1853, inclusive. It is intended 
to publish a Supplementary Index in 1859. 

It is an advantageous circumstance that this Index, although written 
in the German language, is printed in English type, by which it is 
made intelligible to any European who may wish to consult it ; but in 
order to render the Repertorium perfectly available to the general 
public of England and America, an English translation and a new 
alphabetical arrangement of its 644 general heads has recently been 
made. This Mr. Bennet "Woodcroft, Superintendent of English Pa- 
tents, has done, adding at the same time, in parallel columns, to each 
of Mr. Schubarth's heads, the corresponding references to the subject 
matter Indexes of British Patents. 

Schubarth's Repertorium, in conjunction with Mr. B. Woodcroft's 
Indexes of British Patents, affords to intending patentees, or their 
agents, a facility of reference and consultation which leaves little doubt 
that the great desideratum of placing the entire mass of the industrial 
information of the world within the reach of every mechanic will 
ultimately be attained. At least, two very important preliminary steps 
towards this end have been taken simultaneously, yet independently, 
by the two gentlemen already named. 

The Geographical Society at Paris, in its first Annual Meeting for 1856, 
awarded its prize, for the most important discovery during the last 
year, to Dr. Heinrich Barth. The next prize, of a golden medal, was 
adjudged to Mr. E. George Squier, of the United States, for his Central 
American Researches. 

The Founders' Gold Medal of the Royal Geographical Society, Eng- 
land, has been awarded to Dr. Kane for his discoveries in the Polar 
Regions. 

The International Association for the Uniformity of Weights, Mea- 
sures, and Money, which recently assembled at Paris, is slowly but 
surely effecting its objects, and achieving results which will hereafter 
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: important to reciprocal trade and the no 

rehange (if commerce. Tin? Feniinuent International Committee 

r comprise influential and intelligent members from Portugal, 

xjco, England, Bra United States, Austria, and Franoe. Sweden, 

l, and other countries are also working i« the common cause. 

S presfof every nation has been requested to consider — first, the 

□ of unity in the denomination of moneys; secondly, unity of 

" ; and, thirdly, unity of weights and measures of all kinds, 

■ ■ omtca] or scientific 

No two countries have the same weights and measures, though the 

a designate them may be used in many muiitrics. Take 

the mild measure, i'iv instance, In England and the United States, 

means 1,780 yards; in the Netherlands it is 1,098 yards; while 

n Germany it is 10,120 yards, or nearly six English miles; in France 

t is 3,ii25 yards. The Scotch mile- is 1,984, and the Irish 3,088 

.Tils; (In.. Squish is 2,472 yards, and the Swedish mile 11,700 yards, 

^ese are computed in English yards ; bat the yard itself, of three feet 

n length, has diver* significations in different places. The English 

«; the French, 89-18 tnohea ; the Geneva yard, 67-00; 

he Austrian, 37-35; the Spanish yard, 83-04; the Prussian, 36-57; 

he Russian, 89'fil. For measures of capacity, the dissimilariiy bi 

rider and more perplexing. 

There is no necessity, however, for introducing the Fi-euch niotrical 
yrteni into Great. Britain and the United States, as with much less 
rooblo and confusion a decimal system can lie introduced on the esta- 
ti-lied units. Thus the pound and the foot may be decimally dMdfid 
riihout intruduein;; (lie kilnLTiirimio or the metre, or, whiit would k>. 
be very sore form of the operation, a " usneF' pound and foot, being 

eepeotivelv half a kilnirrainii]..' and -third of n. metre, and thereby 

«fc*ting the benefits of a decimal system of calculation. It is not a 

■ tie that with a decimal ■ 
d be practically the best in operation — (he people and thj ; 

!.' I :ii;.. I States have been content bo long to continue the use of 

■ scale of weights and measures with which trade has 

»d in England and its dependencies — the pomid ns tlia 

with its heterogeneous multiples and divisions, of ounce, 

•any weight, and grain, of stone, quarter, hundredweight, and ton; 

ionally duplicates of these, as the ponnd troy, and the 

©and avoirdupotse — the stone of 14, and the stone of 8 ponnda, fe, 

Tor has the lineal nnit belter recommendation. li J division into feet 

.■! its multiples, those of pole, furlong, and mile, are of an 

ntif[uity that renders them always cumbrous and incongruous, and, in 

he main, praol i the age. 
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afford equal advantages if applied, as it no donbt will be ultimately, to 
the scale of weights and measures. The adoption of such a system, 
however simple it may appear in the abstract, would nevertheless 
entail little less than an entire revolution in all the transactions of 
commerce, and, like all other innovations upon established usage, 
would have its opponents and its victims, as well as its interested 
advocates, and should, therefore, be approached with great caution. 

The second Annual Report of the Geological Survey of New Jersey, 
by Prof. Kitchell, the first and second Annual Report of the Geological 
Survey of Missouri, by Prof. Swallow, and a Geological Reconnoissance 
of Tennessee, by Prof. SafFord, have all been published during the past 
season. 

The Board of Trustees of the University of Mississippi have author- 
ized the erection of a first class Astronomical Observatory at Oxford, 
Mississippi, and have contracted for a transit circle similar to that 
introduced by Prof. Airy at Greenwich. If the enlightened policy, 
thus inaugurated by the Board of Trustees, be fully carried out^ Missis- 
sippi, through her University, will soon place herself in a very honor- 
able relation to the progress of intellectual improvement in the world. 

The sum of fifteen thousand pounds has been voted by the British 
Parliament for the exploration of Northern Australia, under the direc- 
tion of the Royal Geographical Society, and an expedition, under the 
charge of Mr. Gregory, left New South Wales for the interior during 
the past year. The objects of the expedition are, briefly to trace the 
Victoria river to its source, and to determine the character of the 
north-western interior, and afterwards to endeavor to find out a more 
direct tract than the circuitous route traversed by Leichardt, from the 
head of the Gulf of Carpentaria to the settlements on the eastern 
coast, comprised under the general name of Moreton Bay. The time 
required to do this is estimated at not less than three years. 

M. Petermann, in a recent publication on the Explorations of Central 
Africa, says, the country lying south of five degrees is one wide, flat 
plain, over which isolated mountains or groups of mountains are scat- 
tered, but that, north of that latitude, a chain of mountains, about 
seventy-five geographical miles in length, runs from east to west. 
Tracts of mountains, many rising into the regions of eternal snow, 
extend from these across the equator. 

The mystery of the Nile is about to be attacked on every side. 
Capt. Burton is preparing a new expedition; the East India Company 
having granted him two years' leave with full pay, and the English 
Government having allowed £1,000 towards the expenses. The 
Pasha of Egypt has also ordered a new expedition to be organized to 
ascend the Nile, under M. de Lauture, an experienced African traveller. 
The expedition will be accompanied by twelve Europeans. This expe- 
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dMon b OTUertakin entirely at the cost of the Viceroy of Eg] 
the members will receive, in addition to their rations, the sum of £10 
: pet month during die time employed on it, which is r mrqmm 
at two JVM*. Ootuit de Lauture and Ctipt. Burton "ill advance in 

■rn opposite quarters towards the sources of tin >~ile, 
nad perhaps meet on a common ground to solve the most attractive of 
geographical problems. 

;i'*sftd attempt has been made during the past year to ascend 
Mount Ararat (it feat but once before successfully accomplished), by a 
party of English officers and tourists. The height of this mountain is 

the sea-level, and 14,300 feet above the plain adjoiu- 
.M ijor Stuart, of the British army, one of the party, says: — 
whole surface of Mount Ararat, bears evidence of having been 
subject to violent volcanic action, being seamed and scored with deep 
ravine^. The rocky ridges that protrude from the enow sn 
basalt or tufa; and near the summit we found some hits of pumice on 
a spot which still emits n strong sulphurous smell. The summit Itatlf 
is nearly level, of a triangular shape, the base being about BOO yank in 
length, the perpendicular about 80l>. The highest point is at the apex 
of the triangle, which points nearly due we.it ; separated from it by a 
hollow is another point of nearly equal altitude, and the base of the 
triangle is an elevated ridge, forming a third eminence. These three 
points stand out in distinct, relief on a clear day. The snow on tin; tup 
is almost as dry as powder, and in walking over it we did not sink 
more than half- way to the knee. The impression left on my 
that the summit is an extinct crater tilled with snow. We experienced 
no difficulty of respiration, except being sooner blown by exertion than 
w» shonhl have been at a lower level. The cold was intense." 

During the past season Prof. Piazzi Smyth, Astr'tuniiior i toy id of 

Scotland, through assistance generously offered hy Robert Stephenson, 

tfa* well known engineer, visited the Peak of Tcneritfe, for the pnrpoee 

of astronomical observation. 

The immediate object of this expedition was to determine how far 

■ nation may be improved by the elevation <>f telescopes 

.ions of the atmosphere. Prof. S. earried with him 
I d equatorial telescope of the Edinburgh Observatory, and a full 
•apply of all other minor instruments of the very Lest character. The 
party having reached their destination in safety, two stations i 
eesai vet v occupied: one 8,S70 feet above the sea-level, the other 10,900 
feet. 

■ *h these stations, the nights ware almost constantly nl 

v was abundantly proved by the bright- 
ness and definition of the stars examined. In proof of taA ftdnwtaajfc 
of the deration, Prof. Kmyl.li states that the Wm'vt oS V&cm dt ** 
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smaller telescope was extended from the stars of the tenth to those of 
the fourteenth degree of magnitude ; and as to fineness of definition, 
while at Edinburgh he had never seen good images of stars in that 
instrument, at the lower station it exhibited such clear, and perfect 
stellar disks as he had never before seen in any telescope at or near 
the level of the sea. 

The astronomical conclusions as to the purity of the atmosphere 
were confirmed by other observations, some of them attended with 
unforeseen and untoward accidents. A radiation thermometer was 
broken in a few minutes by the intense power of the sun, for which its 
maker, in foggy England, had made no provision. Two other thermo- 
meters that had been prepared according to Arago's ideas, and the 
greater strength of the sun in France, though marking 180°, were 
insufficient to register the extraordinary intensity of the solar rays ; 
for, by 10 a.m., the top of the scale was reached, and the upper bulb 
began to fill to an unknown extent More successful was the observa- 
tion of the radiation of the moon by means of the Admiralty delicate 
thermo-multiplier lent by Mr. Gassiot. 

" The position of the moon was by no means favorable, being on the 
night of the full, 19° south of the Equator ; but the air was perfectly 
calm, and the rare atmosphere so favorable to radiation, that a very 
sensible amount of heat was found both on this and the following night 
The absolute amount was small, being about one-third of that radiated 
by a candle at a distance of fifteen feet ; but the perfect capacity of 
the instrument to measure still smaller quantities, and the con- 
firmatory result of groups of several hundred observations, leave no 
doubt of the fact of our having been enabled to measure here a 
quantity which is so small as to be altogether inappreciable at lower 
altitudes." 

Of the other observations made at Guajara, the abstract given in 
the Report attests the excellence of this station for various scientific 
researches : — 

" Closely connected with radiation is the quantity of the light emitted 
by the heavenly bodies, and this was examined frequently, in the case 
of the sun and moon and different parts of the sky, by observations of 
Frauenhofer's lines in the spectrum. Stokes's spectrum was also 
examined, as recommended by the Royal Society, and was found to 
be traceable beyond the furthest point previously ascertained else- 
where. Means of photographing this spectrum were also prepared, 
and some pictures of it on glass obtained, showing many of the dark 
lines beyond H, the usual limit of vision. 

u At the upper station, with the larger telescope, the definition proved 
admirable ; so much so, that not only once, but every night for a week, 
I could see that difficult test, B and of t Andromeda, as two distinct 
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otyeata in the lists of the 'Cycle' that were 
K|>:ir;iinl by the telescope and with esse. 

Equally with regard to the range nf visibility did the atmosphere 
ive itself; tor the Tary faintest star to the practised eye and pow- 
teloaoope of the observer of the ' Cycle,' proved easy i 
iporiencod person in the Pattinson equatorial. 
Directing them tn planetary bodies, the fine division of Saturn's 
much contested matter— came out unmiatakeably, and revela- 
■ i'l'i'un.-d on Jupiter's surliice which were eminently 
m, and as continually interesting in their changes aa those 
the sea of lower clotuls brought about Teneri ffo daily under our eyeB 
theN.E. trade-wind." 

Npedition returned to England in October after an absence of 

days, of which 30 were spent at sen, 18 in the lowlands of Tenc- 

87 at the height of S.S'IO feet, and 3G at the height of 10,900 feet. 

The reduction of the observations is now in progress, and a detailed 

drawn up for presentation to the Admiralty. If tbe 

■ ■iiiu.-ilitiiHi ■honk] he renewed another year — for which the present 

very encouragement — the experience of Prof. Smyth will 

enable him to rake fuller advantage of the time and instruments that 

; disposal. 

Astronomers are now eagerly on the look-out for the expected return 

of the comet of looti. The evidence of the identity of thai OtM 

»nl- tiii- one which appeared in ISM is now generally admiltcd. 

the computation of the perturbations due to planeim-y attraction 

betwoen 1264 and the present time, it is U'lieved that the course of the 

comet has been accelerated, and therefore a speedy re-aj 

probable. .Mr. Hind published in the '• Monthly Notices of the Bagrad 

Astronomical Society, 1 ' in 1847, an orbit, founded upon a rough chart 

of ita path, copied into various works from an original publication by 

Fabrioins, attached to the court of Charles V. Bubaaqnaot inejal- 

through the aid of Prof, Littrow, the Director of the Imperial 

'atory at Vienna, led to the recovery of the original chart of 

i, and brought to light a still more important in 

Heller, astronomer, of Nuremberg, copies of which exist in 

i:i'i.'s of Wolfenhuttel and Gotha. The observations of 

Eahricius extend over less than a fortnight: whereas those of 1 Idler 

giTO the positions of the comet during an interval of fifty-three day*. 

do exact alterations in tho orbit required by the nttallattan fonpdad 

on Seller's observations are not yet determined; but the principal Mf 

mination Of the comet's path to tl 
H ■] I one degree, which Mr. Hind views in oonneadoi v.iih th*. 
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from Prof. Phillips, entitled, u Observations on a Drawing of the Lunar 
Mountain, Copernicus," by Professor Seechi, Director of the Observa- 
tory at Rome. This drawing is the result of a long series of observa- 
tions made by means of the fine telescope at the command of Professor 
Seechi. The drawing is on a scale of ten geographical miles to an 
inch, and all the objects are laid down by triangulation. This is by far 
the most perfect representation of any portion of the moon's surface 
that has been executed, and is highly honorable to Professor Seechi. 
Prof. Phillips remarks : — Drawings of this nature are of priceless value, 
and if engraved and circulated among astronomers, it would be a most 
effectual stimulant to further research. 

A bill to incorporate and endow an Agricultural College in Mary- 
land, appropriating sis thousand dollars annually from the State Trea- 
sury in support of the same, has been passed during the past year by 
the Legislature of that State. Commissioners have also been appointed 
to locate the proposed institution, and establish regulations concerning 
it. As an illustration of what the Maryland Legislature expect their 
Agricultural College to do, we quote Section 6 of the act of incorpora- 
tion: — 

" And be it enacted, That it shall be the duty of the said board of 
trustees to order and direct to be made or instituted on said model 
farm annually a series of experiments upon the cultivation of cereal 
and other plants, adapted to the latitude and climate of the State of 
Maryland, and cause to be carefully noticed upon the records of said 
institution the character of said experiments, the kind of soil upon 
which they were undertaken, the system of cultivation adopted, the 
state of the atmosphere and other particulars which may be necessary 
to a fair and complete understanding of the result of said experiments ; 
and they shall also require the instructor of chemistry, as far as may 
be consistent with his other duties in said institution, to carefully 
analyze all specimens of soil that may be submitted to him by any 
citizen of this State, free of charge, and specially furnish the applicant 
with an accurate statement of the result." 

The Legislature of New York has passed a bill to loan to the New 
York State Agricultural Society $40,000 without interest, for the pur- 
pose of aiding in the purchase of a farm, and the erection of buildings 
for a College. The citizens of Ovid, Seneca County, have raised 
$40,000 additional towards the object, and there is no longer a doubt 
in regard to the establishment of an Agricultural College and Model 
Farm in the Empire State. 

The State of New York has also erected for the use of the Agricul- 
tural Society and the State Collection of Natural History, a spacious 
new building. It is represented as an imposing edifice, 81 by 50 feet, 
with a wing 68 by 40 feet, the whole four stories high. 



kON 1 
r York alto, following in the footsteps of tfi/rmflni 
ly made liberal appropriations for the purpose of disseminating 
I and practical information relative to the insects of that State 
affect vegetation injuriously or bene iiei ally. The task was 
Bed to Dr. Asa Fitch, and hie first report has been recently pub- 
lished. Instead of classifying the insects by their scientific dh iafons, 
i)r. Fitch first considers the insects which infest fruit trees, commenc- 
ing with those which occur in the apple, ami noticing in succession tho 
varieties which affect the root, tho trunk, the twigs, the leaves, and 
the fruit. In the same order insects which ooonr upon the pear, the 
I'lunr, tho peach, cherry, &c, arc successively taken up. From fruit 
it ion is made to the species of insects infesting forest 
J, field crops, and garden vegetables. 

A of arrangement of the several topios is perfectly intelli- 

reader, and with tho assistance of a brief heading which 

account of each species, he is ennblcd to tnm at once to 

y insect which ha wishes to find, and whjeh \; diserihed in the 

* report is included in the Iran suctions of lie New York State 

uli.nval Society, hot is also printed separately. 

i new Museum has recently been projected in London under fair 

a be called the Scriptural Mnseurn; and its purpose is to 

riesof illustrations of Bible history, geoirrapliy, ;uid manners. 

■ Society propose to unbrace- (lie fullnwinji subjects in their collec- 

u; — Landscape Scenery of Palestine— Models of Jerusalem — Pro- 

stions, Yogetable, Animal, and Mineral — Illustrations of the Civil 

d Ecclesiastical Polity of the Hebrews— Military Discipline — Sacred 

itiquities of the Israelites, Assyrians, Egyptians— Tabeinack — Tern- 

and Bynagogaes — Dress of Priests — High P 
vites — Temple Vessels — Musical Instruments — Domestic Antiquities 
Tents, Houses, and Furniture — Dress — Coverings for the Bead, 

■:;i. nt of Camel Hair — Signets, Kings, Bands] 
■, Science, and Art — Writing Man i I — Sinai tic 

d other Inscription!;— Manuscripts — Poetry — Painting and Music — 
AKi'inilrura! I'!)]']''] ni 'lit - — Aril'-: and Chariots of War — Weights, Mca- 
ad other articles relating to Cfrmineice— Treatment of 
iIhi Dead, and Enneral Rites. It is proposed to establish b library in 
■ajmaodon with the Museum ; and also to organize courses of lectures 
■ illustrated by the articles in the Society's collection. 
The Herbaria, belonging to the Loudon llyriie-oltnral Society, have 
hjns brought to the hammer; they were the collections ol 

and were made in order thai the offio ;- might be able t* 
is names and value of tbe seeds which wi ■■ 
that purpose served, they became mere records of v»aX iSse 
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very great botanical interest, but with no farther bearing upon the 
objects of their owners. Douglass's collection, formed in Northwest 
America and California, amounting to 500 species, was purchased by 
the British Museum for $150. Hartweg's, for $100. The whole 
realized about $1,200. 

The last priced catalogue, published by Groom, lately deceased, near 
London, contained three varieties of the tulip,"at the enormous figure 
of five hundred dollars each ; they were all of his own raising ; there 
is also one at two hundred and fifty dollars, twelve at a hundred 
dollars, and four at fifty dollars each. Mr. G. succeeded best by 
mixing large quantities of coarse river sand in his soil. His whole 
stock has been dispersed since his death. 

The Imperial Agricultural Society of Paris has been trying to dis- 
cover why seeds, apparently all alike, do not germinate all at the same 
time. The conclusion is that the latest are so tightly inclosed in their 
envelope, as to prevent or check the penetration of moisture, and they 
are now inquiring whether the tardy seeds are the heaviest or the 
lightest, and whether they are obtained from one part of a plant more 
than another. 

The Belgian Government offers a prize of two thousand dollars to 
any one who will discover a way to make starch for manufacturing 
purposes from a non-alimentary substance. Enormous quantities of 
flour are used in the cotton manufacture alone. 



THE 



ANNUAL OF SCIENTIFIC DISCOVERY. 



MECHANICS AND USEFUL AETS. 



THE RECENT PROGRESS OP SCIENCE. 

At the meeting of the British Association, at Cheltenham, for 1866, the 
President, Dr. Daubeny, presented, as the subject of his annual address, the 
following retrospective view of the recent progress of Natural Science. 

CHEMICAL PROGRESS. 

Beginning then with Chemistry, let me remind you that at a period not 
remote, all of it that could be quoted as really worthy the name of a science 
was comprehended within the limits of the mineral kingdom. Here at least 
the outline had been traced out with sufficient precision — the general laws 
established on a firm basis — the nomenclature framed with logical exactness— 
the facts consistent with each othor, and presented in a scientific and luminous 
form. Thus a philosopher, like Sir Humphrey Dary, who had contributed in 
eo eminent a degree to bring the science into this satisfactory condition, 
might, at the close of his career, have despaired of adding anything worthy of 
his name to the domain of chemistry, and have sighed for other worlds to 
subdue. But there was a world almost as little known to the chemists of that 
period as was the Western Hemisphere to the Macedonian Conqueror — a 
world comprising an infinite variety of important products, called into exist- 
ence by the mysterious operation of the vital principle, and therefore placed, 
as was imagined, almost beyond the reach of experimental research. This is 
the new World of Chemistry, which the Continental philosophers in the first 
instance, and subsequently those of our own country, have during the last 
twenty years been busy in exploring, and by so doing have not only bridal 
over the gulf which had before separated, by an impassable \>&m*T, \X^ Vs^£ 
dotDM of inorganic and of organic nature, but also have added ptovyxmm* «* 
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extensive and as fertile as those we were in possession of before, to the patri- 
mony of Science. 

It is indeed singular, that whilst the supposed elements of mineral bodies 
are very numerous, the combinations between them should be comparatively 
few ; whereas amongst those of vegetable and animal origin, where the ultimate 
elements are so limited in point of number, the combinations which they form 
appear almost infinite. Carbon and hydrogen, for instance, constitute, as it 
were, the keystone of every organic fabric ; whilst oxygen, nitrogen, and leas 
frequently sulphur and phosphorus, serve almost alone to build up their super- 
structure. And yet what an infinity of products is brought about by ringing the 
changes upon this scanty alphabet 1 Even one series of bodies alone, that known 
by the name of the Fatty Acids, comprises several hundred well ascertained 
combinations, founded however upon a single class of hydro-carbons or com- 
pound radicals, in which the carbon and hydrogen stand to each other in equal 
atomic proportions, and are in each case acidified by the same number of 
equivalents of oxygen. These acids are all monobasic, or combined with only 
one proportion of base ; but add to any one of them two equivalents of car- 
bonic acid, and you obtain a member of a second series, which is bibasic, or 
is capable of forming two classes of salts. The above, therefore, constitute a 
double series, as it were, of organic acids, the members of which are mutually 
related in the manner pointed out, and differ from each other in their mode 
of combining according to the relation between their respective elements. 
But already, by the labors of Hofmann and of other chemists, two other double 
series of acids, the one monobasic, the other bibasic, mutually related exactly 
in the same manner as those above, have been brought to light ; each series 
no doubt characterized by an equally numerous appendage of alcohols, of 
aethers, and of aldehydes, to say nothing of the secondary compounds result- 
ing from the union of each of these bodies with others. 

Hence, the more insight we obtain into the chemistry of organic substances, 
the more we become bewildered with their complexity; and in investigating 
these phenomena^ find ourselves in the condition of the explorer of a new con- 
tinent, who, although he might see the same sun over his head, the same 
ocean rolling at his feet, the same geological structure in the rocks that were 
piled around him, and was* thus assured that he still continued a denizen of 
his own planet, and subject to those physical laws to which he had been 
before amenable, yet at every step he took was met by some novel object, and 
startled with some strange and portentous production of Nature's fecundity. 
Even so the chemist of the present day, whilst he recognises in the world of 
organic life the same general laws which prevail throughout the mineral king- 
dom, is nevertheless astonished and perplexed by the multiplicity of new 
bodies that present themselves, the wondrous changes in them resulting from 
slight differences in molecular arrangement, and the simple nature of the 
machinery by which such complicated effects are brought about. And as the. 
New "World might never have been discovered, or, at all events, would not 
have been brought under our subjection, without those improvements in naval 
architecture, which had taken place prior to the age of Columbus, so the 
secrets of organic chemistry would have long remained unelicited, but for the 
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- in the methods of analysis which were introduced by Liobig, Before 

. ■ ■ . ■ . ■■ ' . ■ . ■.:■..■ 

wm a task of so muck skill u well M labor, that only the most IIH.lllnjW.ll il 
analysts — such men, for instance, as Dr. l'rout, or the great Bcraeliua — 
depended upon for such a. work ; and hence the data upon which we 
ceroid rely for deducing any general conclusions wont on Movmilaalag wiili 
i-ilrcm* slowness, liut the now methods of analysis invented by Liobig 
and so facilitated the process, (hat a student, art or n row 
MoUb' practical instruction in a laboratory, can, in many Imrtraifffli. 
renin fnflieieiitly preoue to be muds the basis of calculation, and thus to 
ruMi 1 :: ■ master mind, which is capable ol availing itself of tin' Suta batm 
it 10 i ".- numerical details. And ae the established 

fewa and institutions of tin' Old World have boon modi lied— may 1 not say in 
W» lalancea rectiflodf — by the insensible Infloenoe ol'tbosa of the New, so 
have itif principles that bail been deduced from the poasomeuoJ tb 
kiopJ-im undergone in many instances a correction from the new tli 

try of tin' animal and vegetable creation. It was a great 
'■■■■; hi the prog ra al of the science, when Lavoisier set the bh 
mi appeal to the lialnneo in nil our experimental reseorcbes, and II." 

led as the necessary, a! though somewhat tardy, 

ramilt of the (.-router numerical precision thus introduced. But no less fiapof* 

innl wm i : when structure and polarity were recognised 

■ nditioii or matter, nod when the nature of a body was felt 

only I'V the condition nf its component elements, but 

their mutual arrangement and collocation — a principle which, first 

■ i'.'ll !'.>.i:iill " :.;■;. .1 

alike to all chemical substances what* ver. 

rly it bad been the rule to set down the bodies which form die cou- 
' v. liii.-li bad never yet under our 
."dcrfjeoa decomposition, ns elementary; but the discovery of oysno- 
Lfca ilrat instance, and the recognition of several other coiiipuiuul 
I'di'iiiistry in. >re lately, naturally suggest tin- idea thai 
I'.ln.' Bo-ealledeleiuontsonnorg!miemnltoi'ui»y likewise be compounds, 

from die organic radicals above mentkmed ma 

' ing bound together by a closer affinity. And this conjecture la 

: U\ tti» curious numerical relations subsisting between tho atomic 

ttvbrbta of several of these supposed elements ; as, for oxamido, between 

i.^pmiue, a.n.1 iodine; an extension of tho grand generalization of 

Dalian, which, although it might very possibly have been repudiated by iiiu, 

d it been proposed for his acceptance, will be regarded by or.hore as esta- 

iii before, the soundness of Ilis ante- 

j be • greater triumph tor the Uieorist, than to I 
tmlure which be has bail the glory of establishing by a long process of 
nceomiuodBtos itself to all the new facta which the progress 
has since banana) to liehl. but is ilMf tl» consmmenco til »«oSi 
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distance of time, axe still engaged in unfolding? It is also curious to reflect, 
that whilst the bold speculations of Democritus have been realized by the 
Manchester philosopher, the reveries of the alchemists derive something like 
Bolid support from the minute investigations of his successors. We may 
remark, indeed, as not a little remarkable, how frequently the discoveries of 
modern days have served to redeem the fancies of mediaeval times "from the 
charge of absurdity. If the direction of a bit of steel suspended near the earth 
can, as Colonel Sabine has proved, be influenced by the position of a body like 
the moon, situated at a distance from it of more than 200,000 miles, who shall 
say that there was anything preposterously extravagant in the conception, 
however little support it may derive from experience, in the influence ascribed 
to the stars over the destinies of men by the astrologers of olden time ? And 
when we observe a series of bodies, exhibiting, as it would seem, a gradation 
of properties, and, although as yet undecompounded, possessing a common 
numerical relation one to the other, who will deny the probability that they 
are composed of the same constituents, however little approach we may have 
as yet made towards the art of resolving them into their elements, or of form- 
ing them anew ? Organic chemistry has also considerably modified our views 
with respect to chemical affinity. According to one view, indeed, which has 
been supported of late with considerable talent and ingenuity, the law of 
elective attraction, to which we have been in the habit of referring all the 
changes that are brought about by chemical means, is a mere figment of the 
imagination; and decomposition may be accounted for, without the interfer- 
ence of any such force, by regarding it simply as the result of that constant 
interchange which is supposed to be going on between the particles of 
matter — the atoms even of a solid body being, according to this hypothesis, 
in a state of incessant motion. But passing over these and other speculations 
which have not as yet received the general assent of chemists, let me advert 
to others of an older date, possessing, as I conceive, the strongest internal 
evidence in their favor which the case admits, from the harmony they tend to 
introduce into the chaos of facts which the late discoveries in organic 
chemistry have brought to light. Amongst these, one of the most generally 
received, and at the same time one of the most universal application, is that 
which represents the several combinations resulting from organic forces, as 
being put together according to a particular model or type, which impresses 
upon the aggregate formed certain common properties, and also causes it to 
undergo change most readily through the substitution of some other element 
in the place of one of those which already enters into its constitution. And 
this principle, having been established with regard to one class of bodies, has 
since been extended to the rest ; for it now begins to be maintained, that in 
every case of chemical decomposition a new element is introduced in the place 
of one of those which constituted a part of the original compound, so that the 
addition of a fresh ingredient is necessarily accompanied by the elimination 
of an old one. The same doctrine, too, has even been extended to the case 
of combination with a body regarded as elementary, for here also the particles 
are considered as being in a state of binary combination one with the other, 
owing perhaps to their existing in opposite electrical conditions, and therefore 
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e tor each other a certain degree or chemical affinity. Thus, when 
m unite hydrogen wttl ■ ■ -mo mi atom of the latter for one 

of ibefpri: type there- 

for* remain;., although the comi 

ofatcoboJ, wo combine the oxide oi' li ■ ■ ■ -■ .,:■!■■ ■■!■.! . :■.:■.: ■■.! :,ihU.- «iih miter, 
there is - of the atoms of water 

pjwvioudy united together, two and two; and when wi fOTU ether, we 
<limm*U> tlie second atom of water, and replace it by another: alum of tlia 
MtM compound radical. Thus the type of v ■ lough none 

of the mi:i.. .. oric i-iiiiiinup; or, if I may adopt ■■ 

fbar of ft bnililint.', although the original bricks which composed [he structure 
may luiTu been all replaced by other materials, the- lntter, however differing 
; - njrrt¥jiiinil. in yuiint ol shnpv, dimensions, and number. 
wtUi the part* of Ibo edifice which have been removed to make way for thorn. 
It is on this principle that Prof. Williamson lias propounded a new theory of 
■ ;■■■ the process ns resulting from the alternate replace- 
.-. and ofajthyle by hydrogen, in tljesulphurieacld 
(Tied, — a view which IwhI liiumum?.^ with Ihu cnmposiii' 
■ribcr ho hit upon in the course of his investigations. The Bams prh ■ 

■ of th" same type as ammonia : for Ins groat M 
. in Hindu np of a union of an atom of nitrogen with thn ■■ ■■' 

of different compounds might ba 
dby dwBDbitil - ■'■'.' atoms of other radic 

: ■■ original hydrogen. How beaatiEauy tide idea 
. 
a elucidate the formation of the various vegetable alii:.: 
ftom their energetic actio]] npon the animal economy, have of late excited so 
, the public mind, i: j sufficieDtly known to those who are 
■ ndcred intelligible to those who are not, without 
tl be cut of place on the present ocos I 

'er, pass over Bus pari of the nibjeci without remarking, that 
the adoption of Prof. Williamson's n thyle theory would establish n still nearer 
analopy between the constitution of organic and of mineral compounds than 
bs at present recognised, since in that caau alcohol and ether would stand in 
e relation one to the other, and belong to the same class or series, as 
the acids and ' 



o flotne, ilowevcr. it may be mora interesting to consider those practical 

.: i:cil ,:■ ■ i!|.'Hi i i; ■ :■:.'■ ■■ . '.'.■■:■ ■ 

armnybeaiitii-!; I in question. Of 

the*.' perhaps the most important is (he possibility of Ibrming by art those com- 

■ 
B M W J t under the influence of the vital principle. The last two years have 
added materially to the catalogue of such bodies ortifldaDy produced, as in. 
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■i its efficacy, bp, ns would appear from ropent 
■inlition of ammonia, why may cm a Hulhiana be able 
in its elements, os he lias already dona so many otbsc 
titutianf And thus, whilst the progress oft 
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ing of our land ought to be regulate. In this dispute, however, you will not 
expect metotake part, for it would It obviously hnjirf.ipe j r. Hut lmay be per. 
Bitted to remark, that whilst some points of difference between them still 
remain open for further investigation, a much nearer correspondence of opi- 
nion exists with respect to others than the public in general, or even perhaps 
the disputants themselves, are inclined to allow. In so far, indeed, as relates 
to tie relative advantages of mineral and ammoniacal manures, I presume 
there is little room for controversy: lor although most soils may contain amiffl- 
tjency of the inorganic constituents required by the crop, it by no means fol- 
low! that the latter are always iu an available condition : and hence it may 
veil happen that in most cases in which land bag been long under cultivation, 
the former class of manures heeomes, as Karon i.iei.U; asserts, a matter of para- 
mount necessity. Now that the same necessity exists for the addition of 
tmmoniacal manures can hardly be contended, when we reflect that at the 
first commencement of vegetable life, every existing species of plant must 
have obtained its nourishment solely from the gaseous constituents ol' t]ie 
Itnmsphore, and from the mineral contents of tho rock in which it vegetated. 
The only divergence of opinion, therefore, that can arise, relates to the degree 
utility in the existing stale of our agriculture, and to tha 
Baron Liebig's position, that a plant rooted in a soil well charged 
with all the requisite mineral ingredients, and in all other respects in a condi- 
tion calculated to allow ofhealtliy vegetation, may sooner or later be able to draw 
&om the atmosphere whatever else is required for its full development. And 
loas not, I would ask, this latter position derive some support, from the luxn- 
Beat vegetation of the tropics, where art rcrtaiiiiy con iri Lutes mailing towards 
the result? and is it not also favnreil by sueb e\ penmen!* as those carried on 
at Loia Weedon in Northampton si uro, where the most luxuriant wheat crops 
have been obtained for a number of consecutive years without manure of any 
kind, simply by following out tho Tullian system of stirring up and pulveriz- 
ing the soil? How, too, are wo to explain that capacity of subsisting with- 
out any artificial supply of ammonia, which Mr. Lawes is led by Ills experi- 
ments to attribute to turnips, and other plants of similar organization, unless 
we assume that the power residiui; iit the leaves of absorbing ammonia from 
the air may render plants, in some eases at least, ii ale pendent of any extra- 
neous aid? Bo this, however, as it may, there is at least a wide distinction 
between this opinion and the "uc attributed I ; Baron Liehig by many, who 
would seem to imagine, that according to his views, ammonia, if derived from 
artificial sources, was in a manner useless to vegetation, is if it could bo a 
matter of any moment, whether the sul.^tanee v.-hicb in both cases afforded the 
anpply of nitrogen, and which hi both cases also was primarily derived from 
the decomposition of organic substances, had been assimilated by plants 
directly upon its being thus generated, or had been received into their system 
St a later period, after having been diffused through the atmosphere? To 
suppose that Baron Liebig should have attached any moment to this distinc- 
tion seems inconsistent with many passages in his work, in which, although 
the paramount, importance of mineral manures mav b insisted upon, and the 
success which hod in certain cases attended the use of one compounded only 
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in nil their several farms is at Jhi> value limp 
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■:. liebig'a poutum. a larger expenditure of capital 
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. lor procuring llii^e m Site rials which contain (bit 
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o practical labors of tin: apriculturist ? I need not EC "■ 
the works of Baton Liobig fur on answer to this question. I may appeal, for 
instance, to (lie MCtBUtm SEapkgmM "■ of ^iuiijo at (lie present time, llrat intro- 
duoed in eonsoqueiieo of hU suggestions; I may refer to the substitution ,_•( 
ruiuersl phosphates fur bones, founded upon bis explanation of the sourcea 
from which the latter substance derives its efficacy as a manure ; anil I may 
allude more especially to his refutation of the humus theory, to which oven 
the great Smiasuro gave bis adhesion, and the reception of which was calcu- 
lated to vitiate, not a few processes only, but the entire system of our husbon- 
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In Botany add Vegetable rijysiijufry it cannot perliaps be said, that whole 
provinces bore bew added to the domain of the science within twenty years, 
as we have bobu to be the ease in our review of the progress of chemistry. 
The improvements in the micrrisoijii.' which have since Liken place render us 
UHniliar with particulars: relating to the structure olid functions of the vege- 
which tbs nidi r methods of investigation before resorted to 
, ■■ (i sealed to us. We owo to them the interesting dis- 
coveries of Brown und Adolphe Brongulttrt, as to the mode in wliieh tbs 
into immediate contact with the ovules, by moans of the 
bjeh it protrudes by a prolongation of the innermost of its two invest' 
log membranes. Thus much, at least, appears to be fully ascertained; but, 
:_- tn tin- observations .,!' fit here, who linve einlenuircd to push their 

scrutiny tfill farther, it boc m me to speak with more diffldenne, inasmuch 

as the office which the pollou discharges in the act of fecundation is still a 
taatu r of ■ .. i men as Schlsidan and Schaoht on the one 

Bile, and Ho&teister, Moll, 4c, ou the other. Whilst, however, this contra- 
versy continues, it is something at least to know that the vivifying principle, 
whatever it may I"-, i- actually transmitted to the part where its influence is 
to be exerted, and niit kt'jit apart from it, us we were formerly compelled (u 
asnniD, by tluit long intervening plexus of fibres, or tubee, which institutes 
tin style Tii the microscope also we owo all that is as yet known with 
riianoct to the reproductive process in eryptogamous plants, which are now 
nhown to possess a structure analogous to that of flowering ones in respect to 
their organs of reproduction; not. indeed, a* Hcdwii; supposed. i 1 . ■ 
.xirrospomling to stamens and pistils in appearance and structure con be dis- 
■ of sexes seems lo run 
throughout tin- Vegetable Kingdom, new parts are superadded to a structure 

"■nun ■ scale of creation, until Iron '■ 

rail, which, in consequence of Msae diSerRiosa "I" -'■'■' 

.[.pears tn eierei-c in one cane tin' function of the male, iu an- 
!'■ iiiule. as t* li'iiud the case in certain of lhe ' 

plicated machinery exhibited tit flowering plants, 
■ lating principle is firsl 
"' i, through an elatooralo v, 
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cells of the ovules, which is in like BaWTiW enveloped in its matrix, and pro- 
tected by tha N(iee of iii Mil tup naadmsM which constitutes the seed-ret 
Thus, as Goethe long ago observed, and as modern physiologists have si 
shown to be the case, the more imperfect a being is, the more its individual 
parts resemble each other — the progress of development, both in the A all 
and Vegetable Kingdom, always proceeding from The like to the unlike, fi 
the gonoral to the particular. But, whilst the researches of Brown t 
others have shown that there is no abrupt lino of division in the Vegetable 
Kingdom, and that ono common structure pervades the whole, the li 
inquiries oi Suminski, Hofrueister, Unger, Griffith, and Henfrey, have pointe* 1 
out several curious and unlooked-for analogies between plants and a 
I may mention, in the first place, as on instance of this analogy In 
plants and animals, the existence of moving molecules, or phytosporms, in 
the antheridia of ferns and oilier Cryptogam, borne out, as it has been in 
remarkable a manner, by the almost simultaneous observations of Biseh 
and Meissner on thu egg, confirmatory Dffboaa fcrmefly announced by Barrjr 
and Newport, and by the researches of Suminski, Thnret, and FringBhflinj, 
with respect to the ovule of plants. I may refer you also to a paper read at 
the lost Ifaettog of the Association, by Dr. Oohn, of Breslan, who adduced 
IihIiimijiiii of a distinction of sexes whirl, bad come under lug observation ia 
the lower Alga;. In like manner a curious correspondence has been traced 
between tho lower tribes of animals and plants, in the circumstance of both 
being subject to the law of what is called alternate generation. This coasii 
in a sort of cycle of changes from one kind of being to another, which w 
first detected in some of the lower tribes of animals; a pair of insects, far 
example, producing a progeny differing from themselves in outward appear 
ftnee and internal structure, and tlicso reproducing their kiud without any 
renewed Mxnal onion,— th* progeny in these oases consisting of females only. 
At length, after ji sucm-i-iou of such p^uera-lioua, the offspring reverts to ita 
primmval type, and pairs of male and female insects, of the original form, an 
roproilu-i-i]. which ri.iinplete ibe cycle, by giving rise in their turn to a breed 
presenting the same characters as those which belong to their own pro- 
genitors. An ingenious comparison had been instituted by Owen and otheri 
between this alternation of generations in the animal, and the alternate pro- 
duction of loaves and blossoms in the plant; but the researches tc 
especially allude have rendered tins no longor a matter of mere speculation 
or inference, inasmuch as they have shown the same thing to occur in ferns, 
in lycopodia, in mosses, nay, even in the conferva?. We are indebted to 
Prof Henfrey for a valr.nlilv wiitrib'ition on ihc.ic- subjects, given in the fbna 
of a Eeport on the Higher Cryptogamous Plants; from which it at least ap- 
pears that the proofs of sexuality in the Cryptogamia rank in the same a 
as to completeness, as those regarding (towering plants did before the ai 
of the pollen tubos to the ovule had been demonstrated. Indeed, if the ob- 
servations of Pringsheim with respect to certain of the Alga? are to be relied 
upon, the analogy between the reproductive process in plants and animals ia 
even more clearly made out in these lowor tribes than it is in those of higher 
organization. It also appears that the production in ferns and other A 
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of what has been called a prn-embrtja ; the Wo h lUon of anthnridia and arehe- 
gonin, or of male and female organs, from the former; and llic generation 
frmii ill'; « n.heironia of a lYund bearing spores upon its under surface, is 
analogous to what Uh place in lowering plante in general; where the eeed, 
when it germinates, produces stem, roots, and leaves; the stem lor many 
generations gives rise to nothing but shoots like itself: until at length a 
Bower springs from it, which contains within itself for the most port the 
organs of both seiea united, and, therefore, occasions the reproduction of the 
same seed with which the chain of phenomena commenced. This is the 
principle winch a learned Professor at Berlin has rather obscurely shadowed 
oM in 1 1 in treatise on the Rejtwi nesoenoe of Plants, and which may perhaps 
be regarded as one, at least, ef the means by which Nature provides for the 
i 'linns of organic life she has created, by imparting to each 
plant a tendency to revert to the primaeval type. 



To the. 

us 



I v Candolle we are also indebted for some of our most philo- 

9 with respect to the laws which regulate tho iUDlUml I t 

«- the globe, — views wliich have been developed and extended, but 
is subverted, by The investigations of subsequent writers; frWgH 
whom Sir Charles Lvell. iu hia '■Principles of Geology," and tho younger Do 
Cnadolle, ■ worthy inheritor of his father's reputation, in his recently pub- 
liahed work on Botanical Geography, have especially signalized themselves. 
But it is to the late Prof Edward Forbes, and to Dr. Joseph Hooker, that we 
have principally to attribute the removal of those anomidien, which threw a 
certain degree of doubt upon tho principles laid down by Do Candolle in 

Celebrated article nn the tleography of Plants, contained iu iho 
■ ■ lies Sciences UTaWreiles," where the derivation of each species 
from an individual, or a pair <>!" ir.ilii idwiK created in one particular locality, 
in made the starting-point of all our inquiries. These anomalies were of 
two different lands, and pointed in two opposite directions; for we had in 
■one CMOS to explain the occurrence of a peculiar Flora in ialands cut off 
from Ibe rest of the world, except through the medium of a wide intervening 
ocean : and in other cases to reconcile the fact of the same or of allied species 
being diffused over vast areas, the several portions of which are at the 

Rparated from each other in such a manner, as to prevent the 
possibility of tho migration of plants from one to the other. Indeed, after 

■ 'l.iwances for those curious contrivances by which Nature has in 
i n Auy- limtarmn provided for the transmission of species over different parts 
of the same continent, and even across the ocean, and which nro so well 

It in I>c Candolle'B original essay, we ore compelled 
aprmhnt iiii'uVuncv .if existing causes to account For the distribution of the 

it of species: and most confess that tho eipl 
often where it is most needed, for the Cotnpositse, in spite of those feathery 
•npMidajre* they possess, which are so favorable to the wide dtafetninWani 
of their seeds, mipbt be inferred, by their general absence (torn ftie" 
«■ rf/ffuserf themselves in a Ices degree Ihnn mnn-j aftwi " 



if the 
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have done. And on the other hand, it is found, that under existing circum- 
stances, those Compositae, which are disseminated throughout the area of the 
Great Pacific, belong in many cases to species destitute of these auxiliaries to 
transmission. But hero Geology comes to our aid ; for by pointing out the 
probability of the submergence of continents on the one hand, and the eleva- 
tion of tracts of land on the other, it enables us to explain the occurrence of 
the same plants in some islands or continents now wholly unconnected, and 
the existence of a distinct Flora in others too isolated to obtain it under 
present circumstances from without. In the one case we may suppose the 
plants to have been distributed over the whole area before its several parts 
became disunited by the catastrophes which supervened ; in the other, we 
may regard the peculiar Flora now existing as merely the wreck, as it were, 
of one which once overspread a large tract of land, of which all but the little 
patch upon which it is now found had since been submerged. However, 
upon this subject our opinions may in some measure be swayed by the nature 
of the conclusions we arrive at with respect to the length of time during 
which seeds are capable of maintaining their vitality ; for if after remaining 
for an indefinite period in the earth they were capable of germinating, it 
would doubtless be easier to understand the revival, under favorable circum- 
stances, of plants which had existed before the severance of a tract of land 
from the continent in which they are indigenous. An inquiry has accor- 
dingly been carried on for the last fifteen years under the auspices of 
this Association, the results of which, it is but fair to say, by no means 
corroborate the reports that had been from time to time given us with respect 
to the extreme longevity of certain seeds, exemplified, as it was said, in the 
case of the mummy-wheat and other somewhat dubious instances ; inasmuch 
as they tend to show, that none of the seeds which were tested, although 
they had been placed under the most favorable artificial conditions that 
could be devised, vegetated after a period of forty-nine years ; that only twenty 
out of two hundred and eighty-eight species did so after twenty years ; whilst 
by far the larger number had lost their germinating power in the course of ten. 
These results, indeed, being merely negative, ought not to outweigh such 
positive statements on the contrary side as come before us recommended by 
respectable authority, such, for instance, as that respecting a Nelumbium seed, 
which germinated after having been preserved in Sir Hans Sloane's Herbarium 
for one hundred and fifty years ; stall, however, they throw suspicion as to the 
existence in seeds of that capacity of preserving their vitality almost indefi- 
nitely, which alone would warrant us in calling to our aid this principle in 
explaining the wide geographical range which certain species of plants affect 
Let us then be content to appeal to those ingenious views which were first 
put forth by the late Professor Forbes. By the aid of the principles laid down, 
he was enabled to trace the Flora of Great Britain principally to four distinct 
sources, owing to the geological connexion of these islands at one period or 
other with Scandinavia, with Germany, with France, and with Spain I And 
it was by a similar assumption that Dr. Joseph Hooker explained the dis- 
tribution of the same species throughout the islands of the Great Pacific, and 
the contiguous continents, tracts which, as Darwin had shown, were formerly 
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thlg node of explanation Btnittd to (he Bait or the Aom 

■■■! with his 

''livelier, I>r. Thomson, tin* diytuitsed Hit 1 smrii" problem with regard to 

: '■!:■ of India, extending from AJTirlmiiisran in the Mrduyau peninsula. 

And amongst the many sen-iees rendered to the Natural Sciences by these 

; ,!,1,- liill:i„i-t;. .in i,r i!i,. MT,.:i(i. s t I COUCCivp tO 1)0, tliflt tlifV lllH'O 

not only pro mo t e d against that undue multiplication of specie*, which hud 
(«Vcri j. I i I points oF difference tato grounds of radical and 

primary distinction, but th.it they have also practically illustrated their views 
with respect to the natural families which have been described by them in the 
volume alluded to. They have thus contributed materially to remove another 
dHDcuhy wliii.ii stood in the wny ■.>!' the adoi/iimi <-.[' the liiei.iry nf specific 
centre*,— I tneau the replacement of forma of vegetation ill adjoining OOflfi- 
Mel bj ■ bul only as it should seem silled; torit follows 

by these authors, that such apparently distinct 
species may after nil hnvo been only varieties, produced by Dm OpentlOD 

■ acting upon the same sp ■..■ periods of 

Bill iflliis 1>e allowed, what limits, it may bo aslted, aro we to i 

■I plant is capable of undergoing, — and hi what, way can 

we oppose tlie principle of the transmutation of species, which has of late 

' ' '-'i j-. considered to in- 

noh startling consequences I I must refer you to the writings of 

modem physiologists for a Pill discussion of this question. All that I sliall 

i had not Nature herself assigned 

l.. j lindanes to the changes which plants are capable of uudeiyoinp. 

thorp would seem no reasou why any species at all should be restricted 

irea, since the unlimited adaptation to external conditions 

■ ■ possess, might enable it to diffuse itself throughout the 
world, U ,■ >ver that portion of space within v. 

■ ■' i '"(itosma, of 

diiin Fern, the Lumnrin 

uniirryii:" irtton of the 

Great Pacific to another, thm ■ ' • the sane, 

and have actually been iv/anicd by pre ■ iu.'t species. 

d not 1 npooed eonio 

1 ii J n.i.'lii n. ii 

;. much larger portion of the Ebrw more or less 

real circumstances. The i I ■ ■■■. in his lale 

"e treAtiv, baa enumerated about 117 species of plants wl ■ 

• diffused ov it i.i leasl n third of th< surface of the globe, t> at these 
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affected by exlernol agencies, become, from that very cause, more eircum- 
ncribed hi tlioir ruii^e of distribution ; simply because a gluMDT dUMM in 
the circumstances, under which they would be placed, brought with it an 
amount of change in their structure which exceeded Hie limits prescribed to 
it by Nature. Id short, without pretending to do more than to divine the 
character of those impediments, which appear ever to prevent the changes 
of which a plant in susceptible from proceeding beyond a certain limit, we 
seem to catch a glimpse of a general law of Nature, not limited to one of her 
kingdoms, but extending everywhere throughout her jurisdiction, — a low, 
the aim of which may be inferred to be th.it of niainlaining the existing order 
of the universe, without any material or permanent alteration, throughout 
time, until the tint of Omui|wteuee has gone forth for 
will which confine* the variations in the vegetabli 

range, leat the order of creation should be disturljod by tho introduction of 
indefinite number of intermediate forms, is apparently the same 
as lhat which brings back the cc-lcslinl luminaries to their original orbits, 
after the completion of a cycle of chaii^e- ii ui li. -._-. 1 by their mutual — '- 
tions. The whole, indeed, resolves itself into, or at least is intuni 
neeted with, that law of symmetry to which Nature seems ever striving to 
conform, and which possesses the same significance in tho organic world, 
which tho law of definite proportions does in the inorganic. It is tile p ' 
ciple which the prophetic genius of Soothe had divined, long before it : 
been proved by the labors of physiologists to be a reality, and to winch 
poet attached such importance, lhat tha celebrated discussion as to its me 
which took place in 1830 between Cuvier and GeofTroy St. Hilaire 
his mind, as to deprive him. as bis bi grapha informs us, of nil interest ii 
of tho most portentous pulir.iea) (.■vents of modern days which waa enactii 
the very same epoch, — I mean ttie subversion of ttie Bourbon dynasty. 
is, indeed, not- less calcHlnted to subserve the gratification of our sense of 
the Beautiful, than to provide apaiust too wide a departure from that orderof 
creation which its great Author has from tho beginning instituted: and which 
manifests itself not less in the peomei fical iidjusUiieiil of the branches of a 
plant, and of the scales of a fir-appk — nay, even as they have wished to 
prove, in tha oomepottdenoa between the form of the fruit and that of th* 
tree on which it grows — than in the frsqnettt juxtaposition of the com- 
plementary rays of the spectrum, by which that harmony of color is produced 
in Nature which we are always striving, however un successfully, to imitate 
in Art. The law, indeed, seems to be nothing else than n direct consequence 
of that unity of design pervading tho universe,* which so bespeaks a common 
Creator— of the existence in the mind of the Deity of a sort of archetype, to 
which His various works have aU, to a certain extent, been aeeoinmodBted ; 
to that the earlier forms of life may bo regarded as typos of those of later 
creation, and the more complex ones but as developments of rudimentary 
parts existing in the more simple. 

GEOLOGICAL PROG HESS. 

ly farther detain you by noticing ouo other field of inquiry, in which 
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I bare ever fell b lively Into— t, although it lias only been in my power to 
Wa-W« onituea*iii<i .. ■ ■ mated pattknofUM wide range 

which it embraces. Indeed Geology, the science to which I huh- allude, has, 
during tlie hut twenty years, matte such rapid stridts, that those who eudoa- 

I eciod of life to follow at a humble distance the fwtstepe 
of the (Treat leaders in that aeieuee, have, il' I amy juilco of others by myself, 
boon often distanced in tiie moo. and ulien they endeavored to muko good 
their lost ground, found themselves transported into a new, and to them an 
almost unknown region. Tluia the thorough •zpkmtion: nldab 1ms token 
plan* of the Silurian and Cambrian systems, boa added a new province — 
ought I not rather to wy, a new kingdom T— to tha dnauds of Qanl 
lias carried hack the records of tha DraaHon to ■ period previously as much 
unknown to us as were toe annals of the Assyrian dynasties before fen fa* 
oovwiea of Sir Ilenry Rawlinson. I might also be disposed to Damn 
recent inTcatigattona of botanists some share in Axing tha nlattfe ^uiipiity 
of particular porti'.t::; i f . tha Floras they have given as of 

dtflarmt islands iti the Great Pacific, it would appear that the families of 
plants which characterize toma groups aro of a more complicated oiTraniiiation 
Iban those of another. Thus, whilst Utnhcitc chietly contains Orchids, Apocy- 
otw, AaehtpisdeJE, and Orticeas; the Sandwich Luanda pasasaj UiMiHMM 
and Qamlfniiliii, and the Galapagos Islands, Now Zealand, and Juan 
■/in. the highest funn, perhaps, of dicotyledonous plants. 

nsequenoe, however, 1 am proceeding upon a prineip]«i 
which linn lately met with opposition, nltliuticli il wuh furuierly regarded as 
on-? of the axioms in Geology. Amongst these, indeed, there wasnouo which 
■.-. ago Seemed so little likely lo be disputed as that the classes of 
— *— '■'• and Vegetables which possessed the most complicated structure were 
preeoied by others of a more simple one ; and that whou we traced bock tha 
■HjiSSjlii il of beings to tho lowest and the earliest of tha sedimentary forma- 
Kons, wo arrived at length at a class of rocks. Um deposition of wtdofa COM lie 
inSamsd, from the almost entire absence of organic remains, to have followed 
! nt dawn of creation. But the recognition of tile foot- 
step* and remain- of reptiles in beds of on earlier date than was before as- 
signed to them, tended to corroborate tlie inferences which had been previously 
deduced from the discovery, in a few rare instances, in rocks of tho secondary 
■ge, of mammalian remains: ami thus baa induced certain eminent geologists! 
boldly to dispute, whether, from the earliest I the latltWi 

bielorr, any grndation of beings, can in reality he detected. Into this eon* 
Uovursy 1 sliail only enter at present, so far as to point out an easg 
of detcTTnn can have eiitited in a 

partiuular rock, even although it may liave been subjected to such a meta- 
■aorriluc action as wou] ■■ This 

is simply to Mentals, U"»* lllfi tnnteria] in question is utterly destitute of phos- 
plMirio add; lor Inasmuch u every form of life appears to be essentially 
. ■ principle, and ai no amount of boat would be raMatnt 
o It when in a state of combination, whatever ^imnUty of y;Wiv 
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continued there till the end r>f limp, notwithstanding any igneous operation! 
which the materials might hare afterwards undergone. But as the disconfy 
of very minute traces of phosphoric wid, when mixed with the 
dienls o! a rock, is a problem of no small difficulty, an indirect method of 
asEMlailiiiig iti presence suggested itself to me in some experiments of the 
kind wltich I have instituted, namely, that of sowing some land i 
for instance as barley, in a sample of the pulverised rock, and 
whether the crop obtained yielded more phosphoric acid Iliac ytt 
the grain, it being evident that any excess roust hare been derived from tin 
rock from which it drew its nourishment. Should it appear by an 
induction of particulars that none of the rocks lying at the ba 
Silurian Ibrmation, which have come before us, contain more phosphoric sod 
than the minute quantity I detected in the slates of Bangor, whiott wan 
tested in the above manner, it might perliaps be warrantable hereaAer I* 
infer that we bod really touched upon those formations thai had beat 
when organic beings were only just beginning to 
!o which, therefore, the term azoic, assigned to these I 
fay some of the most eminent of oar geologists, might not be inappropriate 
The proofs of the former extension of glaciers in the northern Letnisphef 
Sir beyond their actual limits, tend also to complicate the question which baa i 
all times so much engaged the attention of cxtsmogonlM with respect to (I 
ancient temperature of the earth's surface ; compelling us to admit thai 
least during the latter or its epochs, oscillations of heat and cold must ha' 
occurred to interfere with the progress of refrigeration which 
place in the crust. On the other hand, facts of an opposite lend) 
the discovery announced by Captain Belcher ol the skeleton of 
saurus in latitude 11'', and of the trunk of a tree standing i 
in latitude 76', lute bean multiplying upon us within the i 
much as they appear to imply tliat a, much higher temperature in 
times pervaded the Arctic regions than can be referred to local cam 
therefore force upon us the admission, that the internal heat of tho 
of our globe must at one time liave influenced in a more marked mam 
at present the temperature of its crust. On the causes of this 
temperature, whether local or cosmicnl, much elaborate research has 
brought to bear by Sir Charles Lyell and by Mr. Hopkins. Tha 
extensive collection of facts, however, having reference to this subject, ia 
ttined in the Reports on Earthquake Phenomena, published by Mr. 
luppiying, ss they do, data of the highest importance to the full elui 
of the subject. For although tho evidence I have myself brought 
in my work on Volcanoes might be sufficient to establish iu a general t 
connexion of earthquakes with tliat deep-seated cause which given 
the eruptions of a volcano, yet our interest is thereby only the more ai 
in the phenomena they present,— just ss Dr. Wbewell's inquiries into 
local variations of the Tides were valued all the more in consequence of 
' in already folt, that lunar attraction was their principal cause, 
bring under our notice chietly the dynamical effects c 
and of change, thow ©t vo\t»no™ set*» \n 
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■8 especially their chemical ones; and it is only by combining the 
m obtained from these two sources, together with il:< 
springa, espeuiah'y as regards the gaseous products of each, tint we can ever 
hope to penetrate the veil which shrouds the operations of thin mysterious 
agent ; to as to pronounce with any confidence, whether the effecta we witness 
are due, simply to that incandescent state in which our planet was Hint 
launched into space, or to the exertion of those elaeUn attneHMI which 
operate between its compooenl elements, — -attractions which might be sup- 
posed to have given rise, in the lirst instance, to a more energetic action, and 
consequently to a greater, evolntion ot heat, than is taking place at present, 
when their mutual affinities are in a great measure assuaged. Within the last 
twenty years much lias been done Inwards the elucidation of this problem 
through the united investigations of litiussinguult, of Deville, and above all 
of Bnnsen, with respect to the gases and other bodies evolved from volcanoes 
in their various phases of activity ; the results of which, however, do not 
appear to me to present anything irreconcilable with that view of their 
cauea which was put forth many years ago in the work I published. 
Whilst, however, the latter is offered as nothing more than as a conjectural 
explanation of the phenomena in question, I may remind those who prefer 
the contrary hypothesis, on the ground that the oblate figure of the earth is 
in ileelf h sufficient proof of its primaeval fluidity, that this condition of things 
could only have been brought about in such materials by heat of an intensity 
sufficient, wliilst it lasted, to Hnnul all tbose combinations amongst the olerueula 
which iihemical affinity would have ■ tendency trj Endnce, and thus to render 
those actions to which I have ascribed the phenomena net only conceivable, 
but even noeawury consequences, of the cooling down of our planet from its 
original melted condition. 

Such are a few of the additions to our knowledge whieh liave been made 
in tbe course of the lost twenty years in those sciences with which I am most 
femiliar. Whilst, however, the actual progress which bus taken place in them 
is in itaolf so satisfactory, the change which the sentiments of the public linvo 
undergone with re ap sot to their claims to reepoct, affords no leas room for 
oonfrrntnJaUun- 

ThH extension, indeed, which is" now given to the name ot' Museum in the 
language of naturalists, and even by the public at large, is in itself tin iudiea- 
:. v.s than were formerly entertained with regard to the 
iuwb of such establishments. Few, for instance, have such a notion of s 
Museum as Horace Wltpola gave utterance to at the close of the last cen- 
tury, when ho defined it "a hospital for uverytuing that is singular — whether 
lh» thing ha* Acquired singularity from having escaped the rage of time, from 
any natural oddness, or from being so insignificant that nobody thought it 
worth while to produce any more of the same." " The stuffed ducks, the 
skeleton in tbe mahogany case, tbe starved cat and rat which were found 
behind tin- wainscot, lbs broken potsherd from an old barrow, the tattooed 
bead of the Now Zealand chief; the very unpleasant- looking lizards and 
makes soiled up in the spirits of wine, the Mint stones and cou\t.\e-dLU&«, ha., 
v he seen jumbled together io heterogeneous cjrrofcuwao* 






-a. or aciEW7iric wscovkrt. 

lit fbeperiod alluded to. The Ijwiridi Unworn ha* 
hi- no doubt will be generally fcOowe-i, uf (tooting 
rieirf types 3matntire of llie vrinrnl, Te*etabli\ 



■vjiaraia: ■ li« of objects beet adapted to tbnpttfpan 

.•onendly felt, that smodgsl llio fai-iitiee of niiad, 

: which in youth success in after life maml* depends, 

i ■<■« improved throneh the craltiTaliao of the Physioal 

■Omenta of those Sciences are moat easily acquired 

That power of minute observation— tboee hahiu 

: ■ I — that aptitude (or patient and lahpriou! inquiry — 

deducing inferences from evidence ebon of demon- 

■ il Sckeces more particularly promote, are the frtritt 

j.d witb diflimlty at a Inter period II hi during 

. < ioott in most freeh and reteotire ; and that tba 

■ ■-*, which, tram it* crebbedoera and tiWinkalfty. 

! tunned aue. Is aonuired almost without an nflbft 

V ,-.'|t !■.- i"c|--rtifl rl:ir t!i» cTrnt H-lvnb in ll"- 
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[Bsllirity nr.' ImIiI, ;.r sm ijin to I,, mn iflHBRfl I'.v an (-.-'.n li- 
ana would bo I i- Lud never been, by any of Ujobb 
of nurtemoqiliic action which geology tells us form a pari of the 
iif cliangus which the rluli.' In dcsiinrvl to undergo, — the more lost in 
we may bo at tHo vast fecundity of Nature, which within «> narrow 
can crowd together phenomena so various and m bapo 
sensible shall we become of the small proportion which our highest 
mid tbrir happiest results bear, nol only to the own ofaD causation, 
other created beings, higher in Ihe scale than ourselves, which we 
la loesfit 
[t is believed that every one of tlio molecules wbio > make up the muss of 
t compound body is an aggregate of a number of atoms, which, by tlicir 
it and muturd relation, Impart to the whole, its pecofiat properties; 
I > another speculation which has been already 
■e not absolutely motJonlesB, but are aver shitting their position 
n limits, so as to induce corresponding changes in i ■■ 
hid' ed, it lias been imagined, that the production of i 
Is from the same elemental united in Bib Bams proportions, may be 
.•: of the consequences resulting from the different arrangement of particles 
"f this hypothesis have any foundation iu Diet, what an 
» it set before us of great effects brought about by mow 
taonratmnea, are too minute to Inappreciable; and whntan ilUi-'trulien 
* tt afford us of the limited powers inherent in the human race, which are 
» capable of bringing n bunt effects So varied, Kn d tonssriiim-mrtmit; 
mpared with the universe, so insignificant I Wo also arc atoms, 
[be little L-lnl e in which our lot is east; allowed a small field 
Of action, anil confined within definite limits, both as to space and as lo time. 
TFe, too, can only bring about such changes in nature, us are tjje resultants 
/ those tew laws which it. Bee within the compass of our power to 

IB advantage of. We, too, can only run through a certain round of 
":i their extend in comparison with those which lie 
n the bounds of our conception, ns the morameo.nl of tl;e atoms, which 
:o make up a compound molecule of any of the substances around us, 
■e to the revolutions ofthe hearenly luminaries. 

id as, according to l*rof Owen, the a iu of the var- 

pe aft very far from being exhausted by at, y of the forms which 
now inhabit the earth, or tliat are known to have existed here at any former 
period; so likewise the properties of matter wtth whiah we an panaM I ID 

10 ongiiiKant. may form bat ■ small portion of those of which it is sus- 

"e, or with which the Oreator may liavo endowed it. in other portions of 

W.> nrr i. ild. that in s future- and a higher state of existence, 

m of the blessed is that of praising and wTshipping the 

■■■-ntemplation ofthe work* or the Creator, and the . 
y of Ike ordinance* of the Gnsul Lawgiver of the universe, in itself an act 
raise and adoralion? and, if so, may not one at least of the sources of 
n which wo are promised in a future at 

mhifn ■us*.* ■ 
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state of trial, consist in a development of our faculties, and in the power of 
!.-■ 1 1 11 j i ii In' inline those Iraw s and provisions of N.'ilure with which 
reason does Hut enable us at present to become cognizant? 

REQUISITES FOR IMPROVEMENT IN MECHANICAL COSSTKtrCTIOIre. 

What we want is iron of great strength, free ftr>ui seams, flaws, a. 
places. Inferior iron (with the use of other defective and improper material*) 
is, perhaps, the main amae of ons of the greatest errors committed in the cc 
Htruction of whatever in mechanism has to be kept in motion. I mean l 
increase of size of the parts of a machine or carriage, in order to get strength, 
thereby adding weight until they arc considered to be strong enough. Is 
vehicles of draught and carriages this is strikingly the case. Now, thisoi 
not to be. Lightness is the thing to aim at, and safety should be sought in 
the elaelieity, form, and good quality of the material. Should a 
found to twist and get out of form, that would be a proof of its being too 
light. But to prevent a carriage breaking down by increasing the auto of 
ita parte, and thereby adding weight, in uiwluiuically wrong, 
quite distressing to see the enormous weight of our carriages, purlieu 
those drawn by animal power. It should be on axiom in mechanics, that W 
ever has morion should be as Light as circumstances will admit, and tl 
applies equally, whatever the source of power may be, whether the morion is 
produced by human, horse, or steam power. I think no estimate can b 
formed of our national loss from the over-multiplication of sizes. Take, 6 
instance, the various sizes of steam-engines— stationary, marine, and locomo- 
tive. In the case of marine-engines, the n 
power will probably not be short of thirty, where ten perhaps would bs 
ample. If so, look at the sums expended in patterns, designs, and in ttu 
number of tools for their manufacture. Nor is this all ; for, if there were only 
ten sizes instead of tliirty, there would be tliree times the number made of 
each pattern ; and, as you know, the very soul of manufacture is repetition. — 
Mr. \V/,itioi>-ih's Addrcubefort the Inatilutkm oj Mcdiiiniail Engineers, Glatgom. 

BERDAH'S COMPRESS IBLE LIFE- BOAT. 

A committee appointed by the Secretary of the Navy, several months sino 
to test and report en the different lift-boats offered to the public, baa coo 
pleted ita experiments and made its report to the Dei>artiuont : the boat whid 
received the commendation of the committee was one invented by Mr. H 
Bureau, of New York City. A large number of boats were tested by lb 
Committee, and its report describes them at length; but we simply copy a, 
portion concerning the one to which thov gays theft pnfcnoes, viz. Burdan'a: 

"This boat comes nearer the object required in our instructions than , 
boat presented. She La of a very ingenious construction, and may prove vi 
able in the mercantile marine from her compactness and buoyant properOe* 
Her buoyancy may be judged by the following '•'fit to which she w 
jected in smooth water: Fifteen men were placed in the boat off 
IPWO ettbj 1)03 ptAnft '■'■ 



MECHANICS AND BtKFVL ARTS. 



psocbd en one side, with which she Heated with great ease. There wan 
afterwards placed in the boat 600 pounds of iron, then she was filled with 
water, mil four sixty-four pound weights suspended on one side, under which 
prasauro (he floated with her gunwales six or Bight inches above water. She 
waa put together mid launched in two minutes. The following is a brief 
description i>f tin; boat : 1?Ijl- is nude of a strung IVmih; of wood, model]' d tike 
an ordinary boat, covered with canvas touted with gutta-percha, a large air 
oompartnient in the shape of a cylinder outside the boat, miming from stern 
to stem along the gunwales. The gunwales unci ribs are hinged to the keel, 
so that when the boat is not required for use, the ribs can be thrown parallel 
with the keel and thus allow the gunwales to fall down on both sides close 
to the keel, compressing the hoat in bIkjuI a fifth iw size when ready for use." 



r for 



I AT SKA. 



Mr. Clifford, of London, has invented an Ingenious jilan for lowering boats 
from a vessel's aide in perfect safety at sea, in any weathor. The unlaahing, 
lowering, and disengaging are done by one nuui only in the boat, whose sim- 
ple weight is made to hold in equilibrium the weight or descending momentum 
of the boat with it* entire, crew, which he hits thus the power to chock or con- 
trol at wilL The process is as follows : One man in the boat unhitches a rope 
from a cloet (on the boat's scat) over which he slackens it off. The boat 
descends levelly, both laterally and longitudinally, frees itself from the gripes, 
'.- ■ i[. :■ sidcl.' 1 i l.i re is not (into to unfasten 
them), am) letting go the rope disengages the boat Iron) the ship. The lowering 
may be effected as well from one aatwo davits, or from ■ yard or spur, and with 
any degree of velocity, winch can be checked at any purl of its descent, and 
■ going at any spend. A hollow rotary plug lied at the bottom 

Eiicut tUon the tree ingress or egress of water, which u half-turn stops; 
Ug is consequently never out of its place, 
i T 
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a ftihilnr Ships- — James Hodgson, of Liverpool England, ifl now hufld- 
ing iron screw stewn-sliipn on a principle for which ho has taken out a patent. 
These Teasels are constructed without frames, aide-frames, floorings, Ac, in 
dispensing with which it was found necessary to increase the strength of the 
plating lor the sides; but to double the strength it is not necessary to double 
the thickness of the plate, as the strength of the materials increases as the 
square of the thickness. The strength is furthor increased by » bulkhead 
being placed in the widest part of the ship, amidships, and by other bulk- 
heads placed midway between the midship bulkhead and the bow and stern, 
and again by the interposition of stiffening plates, so as to spread the strain 
along the vessel's side from one to four leet from the bulkhead. As the 
aides of thfl ship, under ordinary circumstances, are much weakened by the 
holes cut for the bulkheads to be secured to, the patentee extends the butting 
piece, uauolly placed Over the joint, along the line or stroke of plates, and 
a wider area. By the oonttiuM.iou it % Aii^ 'isi^v* 
(nA« oaifie principle of a huge sleam-boflw wtohe.-wWawnaW 
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i-.Lpi" ! uf lustauiina; great pressure — the usual appendages, 
■■'i | < ■ .iwJ rirHs, for gunwale fastenings, ore entirely die- 



h'uwhing and Dorking. — Tbe late George 9»eera, 
-<-in eminent ship-builder of our own or any other 

- n . ■ mmon evil to strain Hud "bog 11 large Bhips, by 
■"iy by their keels in docking. The case is nearly 

li,Twaya being so near the keel on cneh side that 
■■ ■ **■] is supported on a narrow line. Ho argued 
:; I'bscrved in vessels a short time in sen-ice is due 
i-. (bin manner before their completion. Tbe steam- 
« ■■ bom much reptrd to tbe old rules of the naval 

umbered but heavier (kttsoed than ordinary wv 

- ' avoid the evil alluded to, she «w strongly truee- 
it tbe 1 Hire before launitiing. The same bracmg, 

chains nxnn tbe bilge passing over a tall, Btif 

:.<' keebotu, remained in tbe ahip dnrlng hat ttoak- 

i hat the hull i* not ber.t mow than one Inch tn any 
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n built, mid 



■(might line, the sliding tiller traverse? bank mid forward in tbe eye of the 
rudder-head, to nmfiwlln the right line action of tbe nut with tho rotatory action 
of the rudder-hend. The effective leverage of the tiller thus becomes greater 
ax tbe rudder b moved from amidships to either the starboard or port Bide, 
and benoo tho steersman's power is increased in proportion to the external 

Demptttr'i Triangular Yacht. — A few years since Mr. Henry Dempster, of 
England, invented a boat of triangular shape, tbe stern post of which was made 
to rake at the same angle as tbe stem, so that both met and terminated at a 
triangular point under water, and thus formed ("imply flu angular koeL The 
yacht was twenty feet in length, and had nix leet beam, n 
ballasted with lead. It was rigged with three masts, tbt 
placed exactly in the centre, and in an upright position; the fore-mast had 
considerable rake forward, and the mizen-mast tho some proportion of rake 
aft Two square sails were set on the main-mast, ono above tho other, and a 
triangular sail on each of the other masts; these triangular sails were on the 
principle, tho booms being secured at lliu cent nil gravity, "no to a 
pivot on the stem, and the other to a similar pivot On tbe top of the stern- 
post; by which means they would run round and round clear of the masts, 
and could bo trimmed to any degree upon a circle. The sails possessed a 
double advantage over the common rig. and with the help of the triangular 
hull could perform many rapid revolving evolutions. Amongst other experi- 
ments of this triangular yacht was one frequently repeated, in which two 
■takes were driven into the ground lit law water murk, to which a strong iron 
bar was lashed horizontally like a leaping bar. A pole or gauge was erected 
alongside the stakes, marked to feet and inches, to indicate tho depth of 
water. When the tide rose sufficiently high to show that there was ono loot 
and a half less water tlion was required to sail clear of tho obstruction, con- 
sequently that the vessel woidd strike it with her angular keel, she wassailed 
■Inn on at the bar, a stiff breeze blowing at the time, when she went over tt 
by rite and ftiM, similar to a horse jumping a gate. 

JAM M-tluids of Raining Ships. — A new metliod of raising ships hns €een 
invented by Mr. Foreman, of Sew York, in which he employs coat-iron 
generators, containing wet gunpowder. These are connected with a oast-iron 
■rtfief, Sued with water, from which passes a coil of cost-iron tube. 
Tbe whole apparatus is placed in a box about ai* feet square and two feet 
high, which is filled with water. From Hie end or a coil, a hose, dividing in 
two Jiartii, passes to casks lashed to the sides of the vessel to be operated on. 
The power in tho generator is then ignited, and the gases generated by its 
combustion pass by means of the hose and pipe into the casks, and displace 
the water with which they are tilled, holes having boon made in the bottom 
of tbe cask. The buoyancy thus produced by tbe conlincd air is what raises 
the VLtwI. 

A travel variety of lifting tank* for raising sunken vessels has recently In 
inveuttd by C»pl, Bell. These, combined, arc a novel ami curious apparatus 
■o separate water and air-tight tanks, with sUaignfc ot wpaxt! ■»" 
© form of an acute a 
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which would best K>rr]iore with a narrow braajt- 
Thi'v are four feet six inches deep by fire fret ail 
.il. hein^r fifty-seven feet, with forty-tive foetfroul 

■ ■ r.d*. and eighteen feet Wldo across Oie crotch. A 
'.Might, is placed through Uio crutch, dividing tbe 
.mi bars, with a valve under euth to admit mud let 

]n/[ii.d simu][iun:fiu?h- br u lever attaouod. to 

■ .■■vi;r. are t'lustd liy ihc presmre. of the water. 

..I iiue lo tl» bow and the other to tlie Btern of ■ 

:• tiling ao much uf the vessel within it3 arch. A 

I to submerge thorn when tilled with water, and 

■ 1 ■«■ any auiiltcu body, the water within them m 
• 4i iw surface, which is lo be applied by menus of 

- in givo to the tonka their lifting power They art 
i.-uotial manner. having heavy timbers witii tbiak 

und fastened with two hundred at.d one inch boll*, 
•j. over and down the aide*, and Tour two and a 
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■ ivliicll linn f.i-1 li'iif pnr.-ihsi li I h n ■■ HlVi rl.-i of f liipb nuI'l^lK, 

■ i one, namely, thai the resistance to 
on of boata may he nnni n..- 

■ ■ ■ ■!;, required •■!" it. A similar proposition in 
■ • wa early made by Mr. Muclarcn. wiili 0m happd-st 
!. n( n lime when eight or ton mflw an boor ,-.:■■ 

TU* author slauii, [lint it was to 
: .I| ■■iui]ili.-r.H vimilil ii"l lie plow in reali&Iag the 

■ me iu the rail, 

:r'n;i. Iliimniy. llmt 111:* 
'..,■. ;. I ■ ,,;.,! ■ I ■., 

tainod Hi' ii.iv yi an by Suing the Uni ■ 
s, by raining theru in two, and inserting an addition in tiu-ir length 
r by increasing thoi: ■ i ■, 

ionately increased breadth of beam Theee van nil steps 
in the ri(.-lit direction, and tend to support the principh; jiial stated; tint 
■ ■!■ forty miles an hour will satisfy 
■ as members dismissed the mtbjeot of the panel at wane 
; adbiittajl, as mathematicians, i 1 - 
ifij.i,. : -i, manhad 

t ghren -iiffifiijui weigh! to Other aouro - of resistance i" the motioa of 
h as friction, which would become very formidable when boats 
te great length which be ndTocnted, were urged to great speed. 
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iehail a cylinder 4( feet long, 194 indies diameter, Jefan inch thick, of 

J iron, mill capable of standing a presanro of 4*0 pounds to the wpiare 

Bometintes used as a steam boiler, and bad a ran 

; "'(iiare feel A short time since it was worked till it. was empty, 

while a powerful lire woe uuiler it, nod aa a consequence, one-third of Ihc 

in this state i gallons of hot feed irml 

. ;■ I-':. : rill;.' Sliilllil. Illll li' 

ram' a safety tbIto "I" lOlba. weight I" the inch. As Che steam rcao, the gas 
b 'i!cr was collected ami tested, and was found to bo only atmOgpheriO 
air — not an inch of hydrogen. Shortly nftor this lie evaporated nearly all the 
water hi the boiler, and then left it to cool, with the refcty valve ■ ■ 
allow the flee entrance of air. Neit day he replaced the safety v;,i '' 

.ii a cubic foot or impure hydrogen 

a, by a contrivance, ignited and exploded thin hydrogen gas end 
e biiilcr; n pull" came through II le safety valve, and a small 
is worked for 48J strokes by it, but- Ste twUtt 






On another occasion lie was conducting en experiment whic.li required Uic 
steam to be kept up al a |'[<-<jiui- "I" oil II*. per inch fur 36 hours ci 
lively. WB Befog a wry snmll quantity of KMbl The boiler was S 
Willi in two inches of the top(10J inches of water) and it was not fed during 
the 36 hours; at the end oi' that period it was only reduced 4+ i 
and contained G. The feed pump was then set in motion to till the boiler, 
uml although the steam only fluttered gently at the safety valve all day, at 
the very first stroke of tho feed water, the boiler commenced to roar, the 
engine bounded off with a higher velocity, and with the second and third 
strokes of the pump tbe safety valve was forcibly raised, the steam burst from 
tWO joints in tho top of the boiler, and Mr. It. declares that had he n 
-4.1] La-k.lv opened ■ {-inch steam way, he believes the boiler must have ex- 

. il i-xhiliilol great -lp:L*liniilJe :u-li n. I :■ ■ :■ 

a rewdt, and the peculiar fact led him to reflect us to the cause. He came to 
tho conclusion that tho water in the boiler might have attained to a higher 
temperature than ■•SO" Fab. — tho heat at uOlbs. pressure — and if to, o rapid 
evaporation of steam would be caused when the feed water wis supplied, 
thus suddenly generating n great pressure, lie, however, could n - " "" 
himself of this without an experiment. As he required mure steam 
small boiler furnished, lie put up two otliera, side by sido, in line with it, a 
placed the furnace under tbe end of one of tho now ones, wliich w 
No. 1 ; then the Duel were deflected and passed uuder the middle one. So. % 
then returned under No. 3, and into the chimney. The feed water entered 
No. 3 only, and pnssed thence by a pipa to No. 3, and from it by a pipe to 
No. 1. The steam was carried by a small pipe from each, and was collected in 
a larger one for use. A thermometer was placed in each boiler through a 
stuffing-box, and dipped low down into the water. The boiler No. 1, with 
the Ihrnacu under it, had its steam up in 1 hour ; No. 3 had its steam up to 
I hour 40 minutes; No, 8 in 2$ hours, at which period the three ther- 
momelers indicated 212° — nu equality of heat. At the end of the first ni 
hours the thermometer in No 3 indicated 380° Pah., in No. 3, 388°, in No. I , 
890*. The bulbs of tho three thcnnoraeteni were then slid upwards K 
them out of tho water, when the temperature of each fell to 380° — that of til 
steam in each boiler at BO lbs, pressure. Tho thermometers w 
into the winter again, and (ho experiment continued for fl hours longer, w 
they were examined again. The thermometer in No. 3 indicated 383*, 
No. 3. 'JIK>*, in No. 1, 300* Fab. The thermometers were again raised out 
of tho water, when they all fell to 380". This, he states, convinced him oi 

of many mysterious steamboat explosions; 
I'llioi-micnts not being finished, he again restored tbe thermometers, and left 
them fur 18 hours longer. On examining them again, thermometer No3w 
standing at 2S5°, No. 3 at 3»8°, and No. 1 at 313°. . They were again rata 
<>iil of i Il<. mtet and fell to 380° — the steam in each boiler being at the Ml 
pressure, although there was a difference of 37' between the water in No. 
Mid No. 3. 

From the above experiments Mr. Radway deduces the following condu- 
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" Here we Lave conclusive da [a suggesting certain rules lo fat ligUKMllj 
,'iilii)pUil by all connected with steam boilers who would avoid Injsjlulnuil 
explosion*: First, never feed one or more boileni with surplus mW iljui ha* 
■i ' ■■ - i ■ iler, but feed each separately. Second, 

when boilers working: singly or fed singly are accustomed, under high | ires- 
sore, to bo worked for a number of boure consecutively, day and night, they 
should bo completely emptied of water at least once every week, and filled 
with fresh water. Third, in the winter season the feed water of the boiler 
be supplied from a running; stream or well." 
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ON THE USE OF Hir.il l-HESSl'KK STEAM. 



following views have been recently expressed by Mr. Fairbairn, the 
eminent English engineer, on Hie use of high pressure steam for economic pur- 

pon: 

"Taking into consideration the superior economy of high steam, worked 
ajHuuartly, it is quite evident that in ail future coil" true t ion, either or boilers 
or engines, we must look forward to Die use of a greatly increased instead of a 
reduced preauro of steam. Indeed, I am ho thoroughly convinced of the 
advantages inseparable from Qua application, as to urge upon you the neces- 
sity of preparing for greatly increased progress, and greatly increased pressure 
in all the requirements, appliance*, and economies of steam as a motive 
power. It must appear obvious U> every reflecting mind, that steam gene- 
rated under pressure, and compressed into one-fifth or one-tilth the space that 
it formerly occupied, and that again applied to an engine of little more tuanono- 
third the bulk, must be a desideratum in the appliance of an agent so power- 
ful and so extensively used. Look at our locomotives at the present day, 
and tell me whether wo are or are not successfully progressing iu effecting a 
clearer alliance between the two Bister sciences of mechanics and physics; and 
tell me whether or not the community is scrured equally well from risk, and 
greatly beoaflted by the change? Let us calculate, for example, tho duty 
performed and the fbreo applied to one of our large?! class of locomotive 
engines, travelling with a train at tho rata of 45 miles an hour, and we shall 
Bod the amount of power given out to exceed that of 700 horses, or as much 
as would be required to drive the machinery in some of our largest (actoriea. 
Aud why not work our factories upon ibis principle? and why not propel our 
largest ships by engines of this description? There is no reason why it 
should not 1» done, and that with greatly increased economy, by introducing 
a well directed system of condensation along with that of highly attenuated 

■Mam." 

The above lame lias been given to an arrangement invented by Messrs. 
Beaumont & Hay a, for producing heat sufficient to generate steam capable of 
application to practical purposes by mere friction. 

The construction is simple enough. A boiler is made, Wa.verae&V.'j u. w*a- 
r at the lop, 35 iudm t& ttm>> 



I \l. OF ■CIKNTTFIO 

■ ■■■•*> of the wiiiic-sliiijKiiBflLlttl. onvtloped in a pnd- 

■ - 1 Wot'ps Ihf tiOui|i t'ontiijually lubricated, and U* 
I :tt to proas steadily against the inside of Uie oop- 

. ii.i'uiw of a trunk turnr >.l by bund or hone-pom. 

■ -i-Bide of the OOpplf cone is til!ed with vrMrt. 
iiue, iritJi 4L»> rovulutiuiis ;i minute, makes 400 

■ it three hours by the mere effect of the friction of 

■>per. When once the boiling point is reached, it 

v l.agthof time, or as long an the movement i»con- 

• keep the steam in the- loiter at a pressure of two 



-iKMKNS' KEOENEJiATrTE ENGINE. 

. .: , - |i|ion of Piemen?' lieeenerBlive K"ivrine, fw givon by 

i :m of the ftojid Institution, London. The engbM 

■i of ciuonmttiLi instituted to endeavor lo produce 

" ■ 'e * practlaai uplioaliou of the dynamic theory of 

.■ i ■',. 'c'i of the (rsd'inl impposproer.ta in 'he ftp pi i ration rf 
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The respirator consists of * number of layers of wire-game, 01 
plates, iv i.i. ■ . Bled at one end from their proximity to tin- line. 

■■.-i.ro steam being admitted into the regenerator, passes through the 
respirator int.i the trorirlng Bylinder. Arriving then in a highly-heated and 
i ■■iipuiimil Mate it rubies the piston. Becoming cool by expansion, it Renin 
j >**»:£ into the, regenerator, ,ii the tetDpanUorS of saturated steam and of 
atmospheric pressure. Being pmeed back into the woi I ■ 
piston baa recovered it- return stroke, il is mixed with a small .. 

: steam from the boiler. It tlius recovers its tension, and again 
expands and becomes heated in tlie working cylinder. Although high tem- 
perature Il resorted to in Baa engine, all Ita walking parts are of the ordinary 

re of saturated steam. Mr. Siemens stated thul ilito ■.■Purine mjiild 

consume much liso fuel than Wntt'a, and tliat several engines had been 
crecUd in France, Germany, and tiiiglaud, which had hitherto worked very 



HKCEST IMPROVEMENTS IN BTSAM BHOmB, 

■ ■-'. — A patent has been recently graKt i to 
J. I«- Sii.-'.i m a veil in ■■■■■ i English inventor, fur an improved eombina- 
liou of the para ■:■!' B boiler by which air is to he mora advantageously 
■ I with the products of combustion; the boiler is formed 
with a uater spaeo above the furnace, and above this space there is a return 
floethrxii r . <>f combustion pass to a chamber called " the 

uruitiug box." From this chamber the tubular duo passes to a cbambcr tine 
•t tin: ■ ■,■-. lor. In front of the "igniting chamber' 1 there 

it a> double cover pierced with holes tlirougb which streams of air pass, to 
ib fore they pnss through the tubular 
dues. 

ile of Paris, France. 

improve atfl in ilie (.i.iijsiiiK-tiiiii ">!' li le'imotive engines, 

ami stationary euvrincs, which relate to a novel 

or retarding the progress of locomotive steam engines. In 

■. tbesteam to converted from ■ p ■- ■ | ■■ ■ I r 1 1^.7 to a resisting 

by suddenly presents an elastic Obstruotiot I ■ 

steam cylinder. Over the steam porta of the working 

lied, crjinnosed of iron and steel plates attached 

rliuaiy brass cut-off and supply 

■ad the iron face lying close to the planed face of the steam porta. 

I olve is 80 arranged, that whan tliu break is required to be 

|,. 

■I the pistOO, aud permit the steam to be sop- 

W opposite aide. A cushion of steam will thus bo opposed to the 

hi! If displaced by the impetus of the engino aotiog on the 

I'u.-tiou will then boaflbnd to (he other akktofl 

ami so on Until the action of the engine to suspended. This 

oeej to apply to steam eno>*a, <g 
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using it merely as a valve Heat, which, when wont, may be readily replaced, 
and at little cost 

il,;-i,:..j Vie Exterior of Strain Cylinders. — The Glmgovi Pracikal 
Journal gives a well attested case serving to illustrate Us 
••jacket" formerly used to surround the cylinder with steam. A !» 
engine tried alternately with and without steam in the "jacket" required 
twenty pounds pressure to perform ill the first named case the same labor as 
required twenty-five pounds in the second. 

Improved Parking for Hie Sltdr Vdh/n of Marine Engines. — T 
packing is the invention of Mr. Robert WaddelL of Liverpoi I 
jears chief engineer of the Atrial, oaid other vessels of the Cuiiard Una of 
Atlantic steamers. In these vessels, and generally in the large English: 
en, the D alide valve is used for supplying the steam to the cylimk* 
interior of the vnlve between the ports of the cylinder commin 
with the boiler, and the steam escapee to die condenser beyond the end 
of the valve. The valve is ordinarily packed with a single strip of pack- 
ing at the back opposite each port or the cylinder, to prevent the steam hint- 
ing through into the condenser ; but with this arrangement, the total 
sure between the valve- and the port faces, on which it slides, variaa 
nothing to several Ions in the largo engines at different poiuts of the a 
The result is nn unequal wear of the two edges of the por^ which 
been worn so much out of level in a single voyage across the Atlanfc 
back, as to cause serious leakage of steam into the condenser, and 
trouble in the repairs. The new plan of packing consists 
strips, instead of a single strip, ono opjttsite to each edge 
communication being maintained between the port and the Space 
packings. By this means the valve is perfectly balanced, and 
between the rubbing faces is reduced to merely the aruoun; 
prevent the steam blowing through, causing a peat reduction 
the laces. The new mode of packing is applicable also to single 
and has been tried fur more than a year in the Columbian, 

Bbrmmtol Cylinder Engines. — The horizontal single cylinder t 
gaining ground in Europe an the double cylinder vertical e 
time, the great objection to horizontal engines was the ei 
wear of the piston upon the lower side of the cylinder; 
accuracy with which pistons ore now made, the wear and tear upon 03 
is greatly reduced. In France the consumption of coal per horse power, k 
the moat common steam engines, is very low — only about three pounds, a 
the makers of them guarantee that they will not eiceed that aajoui 
steam is used at about 50 lbs. pressure on tho square iuch, and is ci 
ooe-Qfth of the stroke ; and, bo far as economy of fuel goes, they are equal H 
an engine with two cylinders, the one for high pressure, and the other k 
expansion — the well kuown Wolfe principle. 

Jyhn Safely Ml — The following is a description of a new safety v 
recently brought out in England. A small cylinder, occupying the plao 
the common aa/ifr vaJvs. is bolted to the top of tVie Win >uiiltiu>u 
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Aanga on 1U top, conyinc iv sinnd.iril on which is secured Hie end of a lever 
working on spin, hi thesuinll cylinder there to a packed piston, hating its rod 
connected to the lever mentioned, a short distance from its jointed end. This 
lever is extended horizontally forward, and its other end secured to a spring 
balance. There ie a small chamber in which tliorc isa plunger valve inserted in 
a vertical lube passing down to the bottom of the boiler and open to the water. 
The rod of the valve is alao connected with the lever mentioned. This valve 
covers the mouth of a bent tube, whicli passes down into the Are box. The 
spring; balance is set at the pressure to be carried— 60 or 80 lbs. — and the valve 
then covers the tube leading into the furnace. "Whenever the pressure in the 
toiler on the small piston exceeds that, at which the spring holds it down, the 
piston will rise, and also (he valve which covers the mouth of the tube leading 
to the furnace. The superincumbent pleasure of the steam then forces the 
wntecln the boiler throiifli the tube into the furnace, and extinguishes the Bre. 

/ntjwwsmenf in Oie Construction of the Goitrnort of Steam Bngtnttr tl the 
ordinary steain I Ugh I'll, no provision [a made for the control or the engine in 
case tits governor becomes suddenly inoperative. I£ by reason of its driving 
belt or gear giving way, or by other accidental causes, the governor is stopped, 
it leaves the throttle-valve wide open, and the steam full on the engine. An 
Increase in the speed at once takes place, whicli often results in doing much 
injury to the machinery. An invention by John Trempcr, of Philadelphia, Pa., 
has for its object the detachment of the governor entirely from the valve the 
instant it becomes inoperative, and at the same time to close the valve by 
means of a spring or weight applied for that purpose, and thus stop the 
engine. Another object is to regulate the movement of the valve while the 
governor is in operation. 

Improirtl Eiginn CminKtionfor Transmitting Motion to Shafts. — An invention 
lor effecting the at>0ve purpose, by Thomas Doyle, of New Yolk, consist* 
in the arrangement of two beam engines in lino with each other— thai is to 
say. with their beams in the same plane — and with the cylinder ends of the 
engines contiguous to each other, and connecting their piston rods or beami 
by an intermediate beam. By this means the two shafts which are parallel 
with, and at some distance from each other, are caused to rotate at a uniform 
a paad. The main object of this invention ir ; t- iij«[iLii-iitif m to drive two pairs 
of paddle wheels to propel a vessel, but it may also be nsed for <lm ii>_- two 
parallel shafts for other purposes. With the above method ef eonneoting the 
engines, the cranks of the two shafts are always kept in opp 
sad •■ heo otic piston is descending the other is always ascending. Tills 
mode of connecting the engines Appears to form h simple and effective arrange- 
ment fur driving two shafts, to which it causes the power to be transmitted 
■qually, if the resistance bo equal, or always in proportion to the relative 
atnoont of resistance. 

Packing Piston* for Strom EivjIms.— An improvement, patented by J. W.' 
Pettis, of Hillsdale, Michigan, is intended to enable the engiat 
Uw packing of the piston, without going to the trouble of 

arious other appurtenances. This "is iouo \sy votJesw 
; and passing a solid rod down its ceviwe 1» *■) 






.-aed; t>j mugoc tmrarnia; Ik* rod. the aaekiaf 

uin*. a oat at the tap of the Baton «A 
it Sarat />faK~li this mreaijoa. by B. ft 
:~«. tte back of tnetarreia sued »o the carer of 
1 its teat it a 



< periectij baktoccd than by the ordinary method. 

nil; id a transverse direct™, tot in a longiUaaMi 

parallel. % thus tapering the valve, one tf in 

i uroala ana than the other, and the steam, by 
, ubibe larger ana, lend* to fcfee the *»J<re between 

^ and thus keep* it always tight. 
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with tlie tide flue; it is filed just below the water level in the boiler, but 
m»y bo fined at any elevation, or in any position requisite, and can be 
applied to any kind of boiler, as an opening into a fiide or centre Hue is ill 
lii»l jg required. The pipe in perforated with a number of holes, bail' an inch 
in diameter, so placed as to be subject hi the immnrtiitd action of the furnace 
fire. In these hules are metal plugs, more or less fusible, according to the 
working pressure of the lioiler. The moment the water in the boiler, from 
neglect or otherwise, is below the level and leaves tills pipe hare, the heat 
from the furnace acts upon the plugs, which melt, and the steam, oozing 
through the boles, immediately relieves the pressure in the boiler and ex- 
tiogoiaijas tho fire, (line preve nti ng the possibility of an explosion. 

Snuike Ommmerfor Steam Boilers. — Mr. J. L. JeHree has Becured a patent 
in England for placing at the buck of the fire-box of tubular marine boilers 
bellow flattened pipes, which communicate, through air flues, with the 
atmosphere. These tabes become hot and heat the air which Uuws in to 
mix with the smoke from the fires, thus supplying ft with nrikient oxygen 
to promote perfect combustion and consume the smoke. It is applicable ouly 
to steamers using bituminous coal. 

FreirniUon of Boiler Incruatations. — Aa invention by Thomas Sloan, of St. 
Louis, consists in providiug a tunk or vessel, the upper part of which is in five 
icition with the steam space of the boiler, and the lower part with 
the water space thereof The vessel is furnished with a certain arrangement 
■.', bieh the bad water Ea introduced near the 
top of the said vessel, and caused to descend in a thin sheet through the 
■team spat*. During this transit through the stoam, the water lieeomea 
heated to 313°, at which temperature the mud and other impurities separate 
and loll to tbo bottom of the vessel, which is cooler, and there remain, while 
the purer water above is fed into the boiler. The purifying tank may be 
cleaned of Hi deposit! without trouble, as often as required We are 
informed that this inventiou renders Mississippi river water so pure, before it 
reaches the boiler, that scarcely any trouble is experienced from incrustation. 
— iftMft* American. 

PRESSURE Of STEAM IS BOILERS. 
A pamphlet has been published in England, by Mr. Anderson, the well 
known machinist, on the management ofsteam boilers, in which he euvs that 
Ihe pressure within a boiler is greater than is generally supposed. Willi a 
pressure of SO pounds per square inch, it amounts to 7300 pounds on every 
part of the surfiico exposed to the steam, amounting frequently to many 
(bonssi]ii-< . thus accounting for the enormous haves MJata 

by explosions. The joint* Lire weaker limn tin* -olid parts; goad solid plate 
wQI witltstand ftnm G4,0UU 1" flO,000 pounds per square inch of sectional 
l will give way at about 34,000 pounds, which shows the 
» of seeing that the rivets and oilier heteningH are always in sound 
tenon divides explosions into (our cuuaee, ris. from wiM 
rater, healing of plates, trod ttie varwVj iA 0\ 
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GOLDS AUTOMATIC STEAM HEATING APPARATUS. 
There has recently boen introduced into the Irving Rouse. New York, a 
wanning apparatus, the invention of Mr. S. J. Gold, of New Haven, which 
mvi.lviw -i new method of managing the boiler and also of dispensing the heal 
to the apartments. In parting with its heat steam changes into water, 
provision is made for allowing tho water to trickle back to the boiler from all 
parts of Lie building without difficulty. 

Wo wOl describe each portion separately, and first the automatic nr 
regulating boiler. The ash-pit is closed by a light-fitting door, and all toe 
air allowed to enter is drawn in through a tin pipe some fbur or five inches in 
diameter. Tho pipe is crooked. It Brat leads up nearly to the coiling, oeit 
deeeeuds nearly to the same level as that of the water within the boiler, aod 
then ascends again, leaving the end open. A connection is made by a anal 
pipe from the lower bend to a point in the boiler somewhat below the proper 
water level, and tho moment the pressure of tho steam becomes sufflcicnl It 
force the water up and fill tho bend of the air-pipe, the draught is entirely 
■topped. As usually operated, the bend is partially filled, and every fluctua- 
tion of pressure is followed by a change in Ibe draught, which by cheeking or 
increasing the fire restores it to its proper condition. Water may be poured 
at an; tl.iio in tho open end, and it immediately passes through the small 
pipe into the boiler. The coal ia supplied to the furnace in the usual manner 
about two or tlirce times a day. and if by any possible carelessness, such u 
leaving the ash-pit open, too much steam is generated, the only effect wiD be 
to throw out at tho open end of the air-pipe first a quantity of water, and 
then all the ntoam which is generated. 

i, thus uniformly maintained at the very moderate pressure of 
one-half pound or less per square inch abovo that of the atmosphere, is con- 
veyed i" pip* 9 of from one to two inches in diameter to all the apartments or 
halls to 1* heated. In each room is placed a " radiator," any portion or the 
Whole of which may be mr.de to diffuse heat like a stove. Tint with less inten- 
sity. These radiators consist of broad flat plates set on edge and supported by 
iiidm.h.tions and rivets. Each is perhaps fi feet long, 3 feet high, and half an 
inch thick. The heat is adjusted by hand. There are two nocks at tho ba» 
of each radiator, one connecting with the steampipe and tho other with the air 
* "ie apartment By opening both tho steam drives out tho air and fills the 
Id of (ho thin space ; but by closing tho air-cock at n proper moment a 
itlty of air may be retained which by its greater specific gravity fills the 
l only allows tho upper parts to be wanned- If lew heal 
t, the stonm-oook i* shut and the air-cock opened, and in tins 
a the Btoam gradually condenses, air is drawn in to any extent 

addition or a small cook to permit tho steam continually to escape and 
n the air of the apartment, would probably be a valuable improre- 

and with this or soma similar means of regulating tho I 
m of toe rittt fluid, the apparatus would be nearly all that could be 
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FACTO DI BA1XBOAD MANAGEMENT. 

Tlio following 6c(s regarding right of the principal railroads of Massachu- 
setts are developed by the recent reports to the legislature of that State: — 
L Tlia cost of passenger tm1u11j0rt.1t ion is 1,063 cents per passenger per 

2. The coat of merchandise transportation is 3.095 cents per ton per mile. 
8. In passeoger transportation (41 uis per cent, of the receipts therefrom 
•re absorbed in expenses. 

4. in merchandise trenflportatioD (tf9 S3 per cent, of the receipts ttiere&om 
are it 1 '* 'Hied in expenses, 

ft The expenses of railroads are almost invariably determined by the 

weight carried over the mils. For instance; Tin- Eastern ro*di upon which 

paasengur traffic predominates, is operated atari expense of $.1,1170 per mile 

Ogtn of the road; whilst tlio Lowell, upon which me re) "iodise traffic 

predominates, is, operated at an expense of $13,478. 

0. The cost of renewal of iron upon railroads is an. infallible Index of the 

magnitude of expenses. For the preceding reasons, the cost of that item ou 

the Eastern rood is but (390 per mile of the length of the road, while upon 

Itui Western it is $1,890. 

7. Of the expenses of railroads, tliirty per cent, is absorbed in mainte- 

o of wsy, or road bed; twenty per cent, in fuel and oil; twenty per 

'a repair of engines, tenders and cam; lira per cent in special freight 

, and the remainder in passenger, incidental and miscellaneous 

i. The weight of the engines, tenders and cars upon passenger trains is 

" d greater than the weight of the passengers. 
i The weight of the engines, tenders and ears upon freight trains, is 
y one-fold greater than the weight of the merchandise. 
1. For cheapness, railroads cannot compete with canals, in transportation 
ssrj descriptions of mercliaiidiso; tho coat of carrying merchandise upon 
nal ranges from two to sixteen mills per ton per mile; whilst 
it of the principal railways of New York and Massachusetts the 
-1 nf sjfrytng merchandise ranges from thirteen to sixtr-Jlve. mills per tun 



COAL BCsjmra LOCOMOTIVES. 

r. D. K. Clark, author of the valuable treatiso on locomotives known as 

• Railway Machinery," state?, as the result of recent experiments on 

h railways, that the perfect combustion of coal and the consequent ;>ie- 

n of smoke in locomotives can be secured by the adoption of very 

is of equalizing the temperature. lie employed lire Iincks. wlii, !i 

e to absorb the heat when in excess, and give it out when, by reason of 
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lire bricks- This ia known as Bcnttie's system, and he urges that it ia com- 
pletely successful, and that it raises the efficiency of cool to an equality with 
coke, pound for pound. The lire brick lining in the hack side of the Are box 
would seem necessarily lo prevent the generation of an equal amount of 
steam b the satne time, but tho performance of the engine as given in tho 
recorded experiments seems to liave been very nearly or quite equal to the 
average of locomotives burning either of the mere combustible fuels, coke or 

BAH. WAY IMPEOVEMENTS. 

]jnnjhn'ihji'-i Hcif-'.r'inij i. '•.!>■ Bitik. . — lie. William 1. u^brid^e, of Wcver- 
ton, Maryland is the inventor of a method of stopping a train of ear., tit the 
will of tho engineer, radically different from any of the several inventions for 
the purpose heretofore- described. The tars are stopped by the friction 
of the ordinary brakes, but the power actuating them is derived directly 
from a drum shaft ou the locomotive. This shaft, or rathor a pulley keyed 
thereon, is pressed into contact wiih the flange of the driving wheels, siodis 
thus compelled to revolve and wind up a stout chain running the length of 
the train. This chain applied the brakes of all tho cars. To prevent pulling 
too severely, and fracturing some portion of the mecbanisni, provision is made 
for limiting tho extent of its action by causing it to release its hold of tho 
driving wheel so soon as a certain portion of tho chain is taken up. The 
point at which this unshipping movement comas into play is previously 
arranged by the engineer, so that however excited in view of danger, or care- 
loss and bungling, lie eauuul ii:d.m,'LT tin; integrity of any important part. A 
somewhat ingenious arrangement is adopted for causing one continuous chain 
to supply all the brakes. A stout lever, some three or four feet long, ib hung 
under each car, and provided with sheaves or pulleys at each end, around 
which tho chain makes a curve like the letter .S. and continues on to the next 
When the chain is pulled by liie \wudin;r of [lie shalt. this lever is moved by 
tie tension, and forces the brakes into contact with the wheel. 

Sttfety Attachment lo Cilij-Cars.—Hr. 0. Malian, of "Washington, D. C, has 
recently patented a device for removing obstructions from beforo the wheels, 
and thus to prevent the possibility of crushing any unfortunate child or adult 
who may lall in a dangerous en/iiio:, beneath (he car. It consists of a plough- 
like attachment on each brake which, by the aid of a point travelling in the 
groove of the rail and provided with two small wheels, one placed horizon- 
tally and one vertically in dimmish the friction, throws out with a kind of 
plough-like action every obstacle of whatever nature. In atrial recently made 
in New York City, the effigy of a man was made up of heavy material so as 
to weigh 150 pounds, and repeatedly tlvrown in various positions upon the 
I rack, but was io ovrry i r .:- l ^ i i :■ . | ; i r- ■ ". , ■ --11 in: 1 a") '■■ itieT ft 

the apparatus. Stones of various sizes were also placed in the grooves and 
were removed with the same ease. 

Eaiiraad Car Springs.— India rubber came quite rapidly into use for car 
springs a fow years ago, but appears now to be going into disfavor. Vege- 
table gum is not the thing ; it is too lively, and dances a car about too much' 






MECHANICS AND L"BEFL"L ARTS. 55 

it it short-lived — becoming dead or crushed down to an inelastic mass in a 
little over a year ; it in liable to accident from cracking or bursting open, and 
it freezes, stiff when it is needed most, when tbe track is rigid with frost, and 
when tbe rails, wheels, and ailes are brittle as pipe stems. The single 
elliptic spring, steadily used in England, and the double elliptic, frequently 
used in our own country, arc free from most of those objections, but arc mora 
l ■>, and occupy more space, as they require to be of considerable 
length. The friction of the plates of steel upon each other prevents the 
occurrence or the repeated boundiugs observed with the gummy supports; 
and, although slightly stiller and brittler in severe cold weather, the difference 
in this respect is not practically appreciable. The volute spring recently 
patented and introduced by Mr. F. 11. Ray, of New York, appears to com- 
bine all the qualities desired in a very high degree— beiug a stout steel ribbon 
coiled up into at compact a form as a rubber spring, and possessing the frio 
ttouol qualities desired in the very boat degree. The pressure comes u]ion 
the centre of the coil, and tends to push it through — an action which no' only 
brings into play to a proper degree all the elasticity of the metal, but, by a 
happy coincidence, tends to bind the coils of steel together, so that the fric- 
ii ties with the load. This action, also, by constantly [ending In coil 
: tighter when the strain is applied, humors the nature of the metal, 
which, having it* particles compressed, or "upset," on the inner side of each 
coil in the act of manufacturing the spring, would be soon broken by any 
tiding to straighten the same. A form of volute spring has also beeu 
Used to a limited extent lor some time in Great Britain ; but the American 
■.iuh.TEtooil to bo for superior in the form of the ribbon, which is 
swelled in the middle, instead of flat, before winding up, and in the provision 
llirfng its action by allowing it a partial support under its base (is 
I ];- increased, so that its action is pretty nearly the samo under all 

Improved Railway Apparatus fvr Aectading Grade*.— &. gentleman of the 
nam* of Henfrcy has taken out a patent, in Piedmont, for a very ingenious 
method of carrying railway trains over Mont Cenis, or any other similar 
mountain pass. A railway, of the usual description, will bo laid down in a 
direct line from the tiottom to the top of the ascent The acclivity in the 
case, of Mont Cenis, will bo from one in ten to one in twelve. Between these 
two rails a canal is to be dug, three feet nine inches in width, and about 
thirty inches in depth, which is to he lined and made completely water-tight 
with iron plates of the description called by engineers "boiler plate.'' Tin- 
motive power to be employed is a stream of water, about a foot deep, flowing 
— Of nlber rushing— down this canal. It is dear, therefore, that an abun- 
dant mipply of water on the summit to be reached is a necessary condition ■■( 
tbo scheme. Mont Cenis, however, affords every facility in this respect. On 
le of the railway another cogged rail will be laid down on either 
aide. On the arrival of the train at the bottom of the bill, the strain engine, 
h has so far brought, it on its journey, will be exchanged tor n iiuehuio 

a very simple and far from costly construction. In the miildle or a frame, 
It Hie size of an ordinary steam engine without its tonder, a water wheel. 
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adapted to the above-described canal, will be fixed, having a diameter of 
twelve feet. On the same axis will be fixed two cogged wheels, to work in 
the cogged rails, of six feet diameter. With this apparatus it seems dear 
that the descending stream must force the water wheel to make revolutions 
towards the top of tlio hill, and to carry round with it the cogged wheels in 
the sumo direction. As the diameter of (heso is: to lie half that of the water- 
wheel, the rata of ascent will, of course, be half that at which the diameter 
of the water wheel moves. It in calculated that the latter speed will bo ten 
miles an hour, and tin- lormer ihcrcloic five, ll is further calculated, that a 
machine of these dimensions will cany up the proposed acclivity a weight of 
from fifteen to twenty loin, or soy from sixty to eighty passengers. Should 
it be required to tran/pori a Lrroaler wdLclit, as nuny oilier such engines may 
fbllow each other, at intervals of 150 feet, as may be required. Reckoning 
the ordinary present rate of travelling up the mountain at two miles and a 
half nn hour, and considering that the ■ ! i r-,-. ■; rail will, between the bottom and 
the top, traverse a spaco not more thitn hall' the k-nj-Tl'i of the winding post 
road, it will be seen that the ascent will be achieved in one quarter of the 
time now occupied. For the descent, the water wheel, moving through and 
against the stream, will act as a restraining force to moderate and regulate the 

Improvement in the Manufacture of Railroad Hail'. — Mr. W. Bayton, of 
Staffordshire, England, has patented a highly important improvement in the 
manufacture of T rails, by which it is chunked that the base, or flange, of the 
rail may be made at once from ordinary puddle iron, instead of from re-heated, 
as at present : or by using the same quality of iron as is now employed, the 
rail may be made with S, much deeper web and wider llange than is now 
attainable, while (ho loss from citiirs;-' n]> rails with torn flanges, patching, &c, 
is wholly avoided. Forthis purpose differently shaped grooves are employed 
in the rolls, both roughing and finishing. Tho pile, in passing through the 
rolls on its Hat, is made to present on both its upper and lower surfaces 
(which are subsequently to become toe head and llange of the rail) a hollow 
and concave, instead of a plane ar.d Mr;,k-iit si.ri'ace : which hollow concavity 
is filled up by the iron displaced from the throjit of the rail in finishing it on 
its edge. A much more regular draught is thus obtained, and all danger of 
ripping the flange avoided. 

Bailieay Wheels. — S. Sndbrooh, u f London, has rcecmly obtained a patent 
for an invent tori uiii,.ii eon-,- is in lormi:]-; ii.o periphery or outside edge of 
railway wheels with wood, forced and pressed into and between suitable 
plates and chambers in s-ie.h a rnanrier as to form a very hard and compact 
surface, with the eud of the wood ho placed as to ran on tho rail ; it is the 
same application of wood to the tread of railway wheels that has been applied 
to [he hill Inn boxes of shafts. 

Jivii 1'ih'fl; /.';(;,'(■;, r;/ Clt'.iir.— Mr. Stephen Reed, of England, lias directed 
Ins attention to the cons! ruction of iron railway chairs and sleepers, to be 
substituted for wood. In lieu of only a 4-inch bearini; of tho ordinary rail 
upon the sleeper, the beiirinir is increased to *i\ inches, with permanent sta- 
bility so insured at the joints, that three chairs are enabled to be fixed instead 
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of four, now required, according to the old method. Mr, Reed's block chair of 
cast iron spreads so as to occupy a resisting surfiiee of 4(liJ inches superficial, 
btfng 33 indies long by 21 inches in breadth, $ in. in thickness, and turned 
up with b, margin £ in. high. The boss which carries the chair is hollow ; 
the sides and brackets are f in, thick; the 81-inch bearing is J inch thick. 
The weight of the joint chairs is I cwt. 1 qr. 7 lbs. each, and that of the inter- 
mediate chairs 1 cwt. qr. 36 lbs. The weight arid size, however, can be 
modified according to circumstances. This system requires neither spikes, 
tie-bars, wood pins, nor screw bolts. The permanent way may be made even 
of sand in tho absence of ballast, and the chairs, once imbedded, will continue 
firm and undisturbed in wet weather, or duriug frost ortliaw. By a judicious 
arrangement of the permanent way, and the formation of a bed of sand below 
the sleeper, all rigidity is removed, and a smoothness of transit is afforded tor 
the triiuis. which v,n- considerablj tends to the diminution of the tear and 
wear of tho rolling sto«k. Time has tested the value of this mode oi construc- 
tion, it having been extensively used in the north of England. Timber laid 
lines require re-laying almost period ii nil v. and although the cost of the iron 
chair in the first instance may bo greater than wood, on tho ground of dura- 
baity, the advantage in the long run is with the irou sleeper. — London Mining 
Journal 

Xew Girder Rail — A now girder rail has been invented by Mr. W. B. 
Adams, of London. It is similar 1u r 1 , u orilinary one, but two inches deeper, 
being seven instead of five inches. There is a llange at tho top and botiom, 
and on each side angle brackets, one side of which tills up ihe space between 
the flanges, secured to the rail by bolts, the other extends outwards, forming 
* sort of loiijriniiiinul shelf at each fide, level with the ballast, so that when 
packed, all that is seen is two and a half inches rising above the brack- 
ets. These form a secure bearing of thirteen inches wide. Tho ballast is 
packed, from each side, and thus secures the permanent way. The gauge 
is kept correct by the rods, about nine feet apart, no wooden sleepers are 
employed, and the entire rails and appendages, consisting of rails, brackets, 
boltB, and tie-bars, are of wrought iron — the whole, when complete, forming 
one compact mass. This rail is expensive ;>i l.irst. but is said to be the cheap- 
est in the end, enduring longer and requiring less repairs. 

Cart Iron Sleepers for Railways.— An improved out iron sleeper, the inven- 
tion of a Mr. II. t.! reaves, of !. , 'tut1.iiu.I. 1ms bom applied will success of late 
on many of the English and continental railways. The form of the sleepers 
is semi-spherical, wliich thus admits of the smallest amount of metal for a 
given strength. Those intended to receive the tie-bars are cast with an 
opening through them, and the ties have but to be keyed to secure the rails 
firmly at the proper distance apart. These sleepers, by this method of tying 
them, are suitable for any gauge, and allow of tho rails being laid with 
remarkable facility. The chairs to receive the rails are so formed as to allow 
of the removal of a defective or worn out rail, witiiout diatnrbfng the sleeper. 
The oscillation of rails causes tho wear and tear of locomotives and cars, but 
these sleepers are stated to preserve the rails perfectly firm, and a; 
liable to spring like wooden ones. As these sleepers have a broad base, thq 
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tend to impart solidity to the whole track. The rails are fastened in the i 
with wooden keys ; each sleeper weighs 100 " 
able distance in the ground, which, with its great breadth of surface, tend! to 
prevent oil lateral motion. 

Excluding Dust from Cars. — The Motrin)! is a device of Joseph Woods, of 
Jersey City, N. J., for excluding dust from railway cars . lie incloses all tie 
open space below the car with lattice work, arranged like the lattices of com- 
mon Venetian blinds. The inclosure extends from the- base of the car 
down as near to the ground as safety permits, thi? wheels, (to., being covered 
in. 

The inventor alleges that tlio dust Ls raised by the air which rushes in to 
fill the vacuum occasioned by the rapid passage of the car, as it sweeps over 
the surface of the ground. It is also said, that the lattice-work serves to 
cause a suction from both sides inward, underneath the car, and that the two 
currents of air, when they meet, unite, and rush backwards to the rear end of 
the train. The dust, as fast as it rises, is thus drawn in beneath the cars, 
carried back, and discharged at the rear. The improvement is applicable, at 
very small expense, to all of (he ordinary passenger cars. 

Railuiny X,]i!i! Si'juith. ■Tin: Allowing improvement in night signals has 
been introduced on the S. .utL TVi-.-iitii Kui!iv:i..l of England. Two lights, ont 
red and the other while, are to be fixed to an arm at a certain distance from 
each other, and at a certain angle, and to be connected with the aile of on* 
of i In; wheals of the last carriage of each night train, and caused to revolve bj 
the motion of the train. The speed at which they turn will be governed by the 
speed of the train, which it will also indicate, to warn and guide the driven 
of trains coming after. The present lights on railway carriages can at a 
distance be scarcely distinguished from fixed lights, and it is impossible at 
times to guess, until a collision is imminent, whether the light seen ahead is' 
the one attached to the first or last carriage of a train, and consequently 
whether the train with such a light is coming towards or going from another. 
To obviate this inconvonience and danger the revolving lights will be most 
effectual, for even if a train [s stopped and the revolving lights are at rest, the 
angle at which they arc placed will render them distinguishable and easy of 
recognition. 

nor AIR LOCi 

Captain Phineas Bennett, of New York, is the inventor of a new loco- 
motive constructed within the last few months, and which has been tried to 
soma extent on the New York and Erie track, but we regret to say so far 
without any strong prospect of final success. It is a full sized, very hand- 
somely finished engine, with two pairs of sis feet driving wheels adapted to 
the broad 6 feet gauge, and is driven partly by air and partly by steam, the 
two elements being mingled together and worked off in the usual manner 
by the aid of cylinders and pistons. The steam is generated in a stont 
cliambcr immediately over the fire, the water being kept up in the usual 
manner by a force pump connected with the machinery. The air is heated ty 
passage directly through the fire. It is in fact the same air which usuaUy 
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asters the Ore through the crate to support opnabns th M, and which usually 
aW|ici i: . ■- the chimney. In order to make this beat 

•vaflable in impelling the engine, this air is compressed to a high tension, 
and forced in under the grate by u large pump connected directly to liio 
piahm-tnd, *ud is not allowed to escape into the chimney until it has passed 
<wO W gh the cylinder and impelled the piston. By this means all the expan- 
sion doe to the change of temperature serves to develop power in the propul- 
n> oTtlw machine, and it, as is the ease in fact, the mixture of steam and 
heated air be cut off early, and consequently be worked very expansively in 
the cylinder, so as to reduce it nearly to the pressure of the external atmo- 
sphere, the gam due to the use of the air is very considerable. One great evil 
arising from this arrangement is the loo high temperature of tlie air. It was 
contemplated to overcome this by diluting it with a greater or leal 
of equally eompresied air not passed through the furnace, and also by 
; npoo it a. small quantity of water, which, by absorbing the heat 
bo steam, would cool the gaseous matter, nnd would itself impel 
the engine in the usual approvi-d style.. These latter features nre new, we 
presume, and peculiar to the inventor, but the use of smoke or air heated in 
(his manner has been treated before, nnd like Ericsson's, abandoned as im- 
practicable, although affording undoubtedly some degreo of economy over the 
ret triumpliaut steam. The difficulties experienced in former trials arose from 
■ i tlie interior nurfiice of the cylinder, and in 
ipiu-of all the precautions described, the same difficulty exists in the machine 
■Ottoe, to sueh extent as to render its success extremely doubtful 
unless sonio new expedient can be adopted either to free the gases from 
particles of coal and grit, or more efficiently and eonstnntly to lubricate the 
working; surfaces- In short, the results so far have demonstrated that, as 
has been the case with nil previous i (Torts in ltd* direction, the saving in fuel 
by the introduction of heated air, has been Gir more than counterbalanced by 
(he increased expense and rapid destruction of the machinery. 

LBB AMD LARNED'S STEAM FIRE ENGINE. 

A new steam engine, differing in almost every respect from all others 
ii knowledge, has lately been constructed in New Turk, and several 
times exhibited with apparently the most complete success. 

As originally constructed the steam could not be kept up to the proper 
point, but rapidly declined whenever the full power was applied, so that its 
performance resembled that of the usual man-power machines, requiring 
intervals of rc*t. This difficulty has now been overcome by fixing a grate in 
in. an addition not previously supposed necessary with wood ftiel, 
anil it Is now able without any artificial draught to generate steam as Cist as 
it is consumed, while throwing to a great height n steady streuni through 
a one and a quarter inch tiorzlo for a half day at a time. Messrs. Wellington 
Lae and J. O. E. Lamed, of Now York, are tbo inventors of this combination, 
the whole of which weighed, before the grate was added, but fl,BOUlbs., and 
la designed to be easily and rapidly hauled in any ordinary condition of the 
almas by twn hnnirm, without assistance from the firemen. 
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Tli U boiler is of course tlie moat important element in the combination. 
This U the invention of Mr. Larned alone, and consists almost entirely of 
tubes through and around wind; tbt BttBM is carried in such a manner as to 
generate Bteain in the most rapid manner possible It is common to employ 
tubes to a great extent in steam boilers, the same serving in some instance!, 
as in the common locomotive, to carry the fiiune through the water ; and in 
others, as in some ocean steamships, to cany the water through the name. 
Either plan presents great heating surface, and when, as in the barrel of a 
locomotive boiler, the space is nearly Qlled with tubes, and the quantity of 
water is consequently small, steam is generated very quickly, and supplied, 
vary efficiently. There is an additional advantage, however, growing out of 
the use of tubes in the other form— containing the water inside ; this is the 
diminished danger in case of explosion. The rupture of a small tuba is of 
little moment, so far as danger to the surroundings is concerned, and it is lot 
this reason that Mr. Fisher, the grout modern advocate of steam carriages, 
makes his boiler a mere cage of tubus with the lire in the inclosed space. 
The boiler now under notico is a compound of both. A wall of upright tubes, 
tightly packed together, surrounds the tire, while above the furnace the flame 
acts both on the inside and ooMde of ft double tube. By a double tube is 
meant, in this case, a large tube inclosing a small one; the annular space 
between being filled with water, and the whole provided with every facility 
Ibr rapid circulation by receiving water freely, laterally, and from below. 
A ~tn-.ii;." water 1 Kit loin, liberally punctured with short tubes to supply air to 
the lire, and a large chamber above to separate and dry the steam, complete! 
the description of this boiler, which is probably the n;o.-t powerfully efficient, 
for its size and weight, in the world. Economy of fuel, the great point aimed 
at in most steam apparatus, lias been entirely Set aside in this construction, 
and although from its arrangement the amount consumed is not probably 
eAeossivc. lliu whole end mul nins is :itl.ainc:l in :i boiler, light, strong, and 
durable, which will generate dry stein; at a high pressure with the greatest 
possible rapidity. The time elapsing between the lighting of tho flro and the 
starting of a vigorous stream has varied from ten to twelve minutes, bo that 
steam Vould probablj be raisvi] while the machine was being hauled a mile. 

A steam fire engine must embrace three distinct parts, the boiler, the 
engine or engines, and the pump or pumps. The machine Under notice 
employs two of Raed*B patent oedHating engines, one of the simplest forms 
known, both con lie.. 1 led at right ancles k> [he same crank. The shaft requires 
no bolnnce-wbeoL but is keyed directly to a large and strong rotary pump, 
Carey's patent, the effect of which is to force a continuous stream of water 
through the hose without rae.kin™ the machine or exhibiting violent action of 
any kind. With dry pine fuel, little smoke or otherannoyanco is experienced; 
and as a means of subduing extensive fires, or all such as cause a signal of 
general alarm, the steam machine may be considered as having to a great 
extent established its reputation. 

THE DRAINAGE OF THE LAKE OF HAARLEM. 
M. D'Endogeest, President of the Commission for the Drainage of ths 
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Qaartam Lflkt\ has published a final report on the condition of the enterprise. 
The total expense of the undertaking, from 1889 to I860 inclusive, has been 
&MI.M4 florins; the revenue proceeding from the land redeemed and Bold 
i* estimated at 8,000,000 florins. The land was at first valued at 200 florins 
per hectare (J, 471 Englwh acres). Subsequent examination proved that the 
nil laid bare by the draining operations was of fir nil mini value than wai 
originally supposed. Thus in 1B53, TB4 hectares brought 575,000 florins, or 
733 florins per hectare ; and (hough subsequent wiles bare not realized such 
large prices, yet the land commanded a much higher price tlian the first valua- 
tion. "This result," says St. D'Endogeest, "surpassed all expectation, inas- 
much M the grand object of the drainage whs rather to put an end to the 
encroeclinieijta of the lake, than to make a lucrative speculation of it." It it 
stated that a great Dumber of farms are springing up on all sides, and that 
the cultivation of the rich land is allbrding employment to many hundreds of 
laborers. The total amount of land available for agriculture is estiinnled rit 
18J0O hectare* ; and by proper care and supervision it is conlldently expected 
that no mater overflows will take place.* 
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composed of brass, or of brass lined with soft metal have long been 
for supporting revolving shafts, but of lute years iron boxes have been 

'I by many nearly as good, if kept well oiled. Tho very latest 
change scorns to be a tendency to go back to the still more ancient practice of 

.- hard wood as the material for this purpose. The British steamer 
Himalaya, having had tho old braes tarings removed, substituted lignum 
viUe bearings to her screw shafting, which have operated much better. A 
correspondent of tho London Artisan thus describes tho results of their 
■pplicntion ! 

Ihfl application of this material (lit- vessel (ins run about 30,000 
miles, during which lime the engines have made about B,000,000 revolutions. 
The total wear down in the stem post docs not exceed i inch, which is, of 
course, very trilling Tor the work done. The screw shaft is lined with brass 
■ I hearing on tin- wn<»l. and ibis bearing is IS inches diameter by 
four feot long. The lignum vifcc is inserted into the cast iron stern pipe in 
segments, each piece being tin 1 wh"U' Inv.-tli "f 'I <: brnring, and about 3 
inchee wide by f Inch thick, so that the segments combine into the form of 
trie pipe, In a somewhat similar way to the staves of a cask. The ahutlirKf 
edgra of these segments are rounded off to form wnter-ways, ; ' . ' . 

ben are also scored in several places, to allow a free circul ", 

_. „ , „, . , , , jjcult countrv. 

erery part of them. These segment are prov'.-riMl In™ - . 

the nhaft through Its friction by a strip of metal, whirl ' " ,. , ,.,.„ 

« PP « .Id. of tie arm pl K .ml .g.i».t U« «%« oCf"} •>*"■ ""** 
B pipe, and at the outer end by a ring, 

-lit- reserve section, which w 
• b™ .Mbu»! ofBcHnittHc DIbouOO dreasinns,-, 1 
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The question has also been recentlj tested in New York, on a small scale, 
by running a shaft with one end between wood and the other between brass 
bearings, both equally loaded by levers like safety valves, and covered with 
water to insure coolness. During 18 hours the brass wore off about l-16th 
of an inch, while the wood had not worn to any extent that was appreciable. 
It is now being tried with a harder kind of brass. 

PERRY'S YALYE MOTIOX. 

The engines employed in the screw propellers on our Upper Lakes have 
usually been single high-pressure cylinders, mounted perpendicularly over the 
crank, but this style is now giving way for the introduction of the more com- 
pact oscillatory. An extremely simple valve-motion for this style of engine 
has been lately devised by Mr. H. O. Perry, and which has become very 
popular. An oscillating engine is hung on trunnions like a cannon, and its 
rocking motion as the crank revolves seriously deranges all the usual methods 
of working the valve. Mr. Perry employs a rotating or partially rotating 
valve, serving its purpose in a manner precisely similar to the ordinary slide- 
valve employed on locomotives and small stationary engines. The ports are 
arranged as usual, but the cylinder-face, on which the valve rests, is curved 
instead of flat and the valve is in short a slide bent to fit the cylinder-face. 
These curved surfaces form a portion of a true cylinder, and the desired 
sliding motion is obtained by partially revolving a shaft which extends along 
its axis. It must be understood that this shaft extends across and not length- 
wise of the main working cylinder, and projects at the side rather than at the 
end of the steam-chest On the projecting portion of this shaft is a swell 
containing a socket in which the starting bar may be inserted for working by 
hand, and also two arms extending in nearly opposite directions, with a wrist- 
pin at each extremity. By connecting one of these wrist-pins to any fixed 
point the rocking of the cylinder gives a motion to the valve which would 
be exactly the motion desired except for the absence of what is technically 
termed " lead*' To obtain just the proper motion the pin is connected by a 
suitable rod, not to a fixed point, but to a small excentric on the main shaft, 
the excentric being keyed in such position as to give the lead, or in other 
words, make the valve uncover the port and admit steam to the cylinder a 
little before the commencement of the stroke. In backing the engine this rod 
is thrown out of use, and the other wrist-pin is connected in a similar manner 
to another excentric, by which means a perfect reverse motion is obtained. 
^ ~, ^ot.p^plicity of the arrangement will at once be obvious. A steam- 
Carey's patent ore i j im the ordinary height, with a slight shaft protruding 
through the hose v y^^ m its side, a couple of short arms thereon (that 
ajxy kind. With dry ^[ U g somewhat the longer to compensate for the 
and as a means of sutx. point, due to its greater distance from the line of the 
general alarm, the stean ^^ ^th suitable excentric rods and hooks oon- 
extent established its re P uu t jne whole of this ordinarily complex apparatus. 

^king shaft being of considerable length an 
THE DRAINAGE ^^ consisting of a suitable arm rising 

M. D'Endegeest, President of 
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THK PKKXCII FIELD HOSPITALS, OH AMBULANCES. 

ie word AmbtUmur, or field, or flying hospital is very familiar to most 
n ; but nuui j- are, perhaps, not aware of the actual □ 
» hospitals are organized and conducted. 

iciple upon which ilia whole arrangement rests is that the medical 
— viz. the scientific man, should not be harassed with anxiety about 
i packages, and that those matters should rest entirely with 

■ agents, whose duty it is to uttend to his directions, within the 
le regulations. Hence we have the following practical dmaona: — 
niical officer at the bedside is DTSMsd with tho whole coutrol and 

t of his patient. The phanuocien, upon the Burgeon's proacrip- 
« the medicines; the clerk sees to the procuring and proper usa 
» required articles of furniture, and to the carrying out of the diet cards 
1 up by the medical officer; the ward attendant takes tbc immediate 
jo of the sick or wounded man; the Sisters of Charity sod chaplains aid 
a work of benevolence and kindness ; the ossistant-eaininisHariat officer, 
■ Ian from his superior, watches over the oiiinagement of 
jar working of all these secures a perfect unity of 

s, temporary hospitals, and convalescent depots are intended, 
i, for the reception of the wounded or Hick soldier. If the 
o distant from the frontier of France, where hospitals ore 
d for the reception of the sink or convalescent, an eligible locality is 
■n of temporary hospitals; hence the great central noso- 
lt of Constantinople Now, these various modes of relief 
:er — viz. the ambulance, the temporary hospital, the convalescent 

■ I tlio pemanent hntpital) tmre eat* a pasnllai ornajnintthti, 
a the movable hospital winch follows the army in all its 
I are ambulances fur the indutty, and others for cavalry 

d with the different divisions. At head quarters there is, besides, 
■» of surgeons, and two ambulances of infautry and one of cavalry, 
*Jj to go forward ut a moment's notice. It was important, in order 
lightness and rapid movements from one place to another, to 
e packages so that they might not prove cumbrous under any cir- 
■:■!.-!, therefore, be reduced to the least volume, and 
sites for dressing wounds are disposed in panniers, the weight of 
a bo calculated as to suit the strength of the pack horse, in case the 
n breaks down, or cannot be pit through ■ difficult country. 
f live carriage boxes arc allowed for the reception of the following 
*: — ampntation and trephining cases, tents, litters, splints, solidified 
t, brandy, linen and hut, medicines, Ac These live boics or ca*» con- 
ic all ilifautry ambulance, and provide 8BO0 dressings. Three cases, with 
i, form » cavalry ambulance. Theso ambulances are sub- 
tTC sections. The reserve section, which ei 
- i;.j- tba bnantrjr, and U500 dressings*, aon. ou»oat«,-«« 
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1600 dressings, for the cavalry, remains eenernlly with tl)B wagons attached 
bo ll:e ivnaa, and is kept ready to supply ttm active section witli any article 
that may ba wanted. The latter is again subdivided into ambulance depot 
and flying ambulance. 

The- depot ambulance settles down at a convenient distance from the 
battle-field, and the altpiitiams inmiediaMv Hike down the cases from the 
wagons, prepare the linen, lint, dressings, fie. They liprht a lire, and imme- 
diately make, with ilieii' Koli-liliial broil i, a good saucepanful of soup. This is 
called the precaution soup, and thus they have at onco what we should call 
barf leu for Hw wounded. Everything being thus prepared, a red flag is un- 
furled, to apprise the wounded men where, they can get relief. The flying 
i' mi ml- !:]■■'.' u'oos. in the iijiai awhile, to (!ir i r 1 1 1 1 n_- ■ i i : 1 1 h .- rear, w jhin the enemy's 
rango, to uttond to the men who receive dangerous wounds. At the same 
time clerks, under the command ol commissariat officers, and accompanied by 
medical officers, preload ftlong the lines, and cause the wounded to bo taken 
ap by the attendants and the drivers. Thin latter mtagtttant is especially 
intended to prevent Hie jobbers from yirMiu.ir to compassion, and succoring 
their fallen comrade.-, no man being allowed to leave the ranks, however 
desirous of aiding thu wounded. 

The ambulances just described are called the European ambulances, but 
there ifl another kind, called African ambulances, which latter have been in- 
stituted to serve in countries devuid of roads and destitute of accommodation. 
An ambulance of this kind, calculated for a corps of 10,000 men, contains 
MOO dressings, and requires -iM pack mules. Twenty-four of these carry 
iron litii'iii, on which :™..|di'.-r.-; who liavc had a limb amputated may be placed; 
and 350 carry little arm chairs m;ide of iron and leather, which may be 
unfolded, slung, and fastened to the pack saddle, and wilt take a patient On 
each side of the mule. The rest of the mules carry the casks of diet drinks, 
the stretchers, the blankets, the leather covers lor the sick, tho tents, the 
surgical boxes, the cases containing the drugs, ie. Sixteen medical officers, 
seven clerks, and 104 attendants on the sick or wounded, are attached to this 
ambulance, which is mainly intended by its lieetness for vanguard service, 
and for picking up the wounded on the field of battle. Both the European 
and African ambulances were used in the Crimea with the boat offects. 

Light carts have also been sent to the seat of war. Three wounded men 
can be accommodated on the front seat ; there is a case behind, properly 
secured, which is so made as to contain two stretchers; and boxes, sur- 
rounded by wire work, are intended for tho guns and sacs of the soldiers. 

Such are the characters of tho ambulances, the peculiarity of which is tomova 
rapidly from place to place, and to be ready for all the emergencies of war. 

DEVELOPMENT OF HEAT IN STEAM BOILERS. 

The editor of the Railroad Record thus describes the results of some oxpe- 
.1 undertaken by him, for the purpose of testing the alleged Tapid 
" " °at in steam boilers wheu covered according to Harshman's 
method with a loose copper casing. He says:— Our boiler is an upright 
Qbular one, with flues of one inch opening each Tile boiler was thoroughly 
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cVened and put in the best possible order. The engineer w 
to rtin for one werk, carefully weighing his coal, as well that used ii 
op atearo as the consumption to da the work. The result of the week's ex- 
periment was on average of TSOlbs. of coal consumed per day, the cjuan- 
tiiiw varying from 25 to 50 Iba. per day according lo the work to bo done. 
We should here state that the engine had also heen put in good repair. At 
w expiration of the week, haying satisfied ourselves of the average eousunip- 
d the copper casing to be tied around the boiler ; the edgi- 
er continuing as before to weigh carefully the fuel consumed. 

>f the Brat week's consumption after the copper was put on was 
'51b» per day. The second week and each succeeding week showed an 
■ Of 460 lbs. per day. The consumption of fuel and the comparative, 
* gained by the copper covering, would therefore he represented aa 



Saving 300 lbs. 

per cent, of the Ordinary consumption of fuel in the furnace. 

s result Was to us, who paid the coal bills, lugldy satisfactory. But 
t ftoro its economy, it presents an interesting subject. for consideration. 
"team boiler does not radiate 40 per cent, of the boat received must be 
If it did, inclosing the boiler in wood or oilier non-conducting sub- 
would show an equal saving in the QonsnmptioB of fuel. Yet such is 
it the fact. We are informed by practical men that a wooden case cflects a 
.'i in 10 per cent It is also stated that a sheet iron casing will 
at about an equal saving. The saving of 40 per cent by a copper casing 
d loosely around the boiler is m fact ihr the consideration of the curious 
■ i aUMtjUotl 

lil .l.NiH.illli'S lIVULi: BESDINU PROCESS. 

By Blancbard'a timber bending process (see Ann. SoL Dis. 1855, p. JI8), now 

~j proved and established, it is stated that the strength of the wood 

a increased at least seventy-five per cent, at the point where strength is 

The curve, moreover, never relaxes. The timber, as in the 

; is first subjected to the iufhieneo of steam, which softens the 

i, and puts it in a tit state fur the notion or a machine. The prin- 

nding, as employed in this new application, is based on end- 

r, which, in condensing and turning at the same tinio, destroys the 

j tubes by forcing them into each other. Those tubes are only of use 

growing; and their amalgamation increases the density of 

the pressure being so nicely adjusted thai ■ ot-ilhor 

i nor spread, nor is the outer oi L^BMt_ 

!- ii contracted. Now, 

4 by competent jud>*- ' — 

■e of the wood hy ex par 

a be more easil/ oomn» 
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a process which induces a creator closeness in the component porta of 
piece under operation — which, as it were, hides up the whole mass by knitting 
the fihrea together — must augment the degree, of hardness and power of resist- 
ance. The wood thus becomes almost impervious to damp and to the depre- 
dations of insect.', whilst its increased density renders it less liiiblo to take 
Qro;"and tlio present method of cutting and shaping timber being superseded, 
a saving of from two to throe-fourths of the material is brought ahout. The 
action of the machine throws (he cross grains into right angles; the knota 
are compelled to follow the impulsu of the bonding; the juices are forced™'' 
of the cells of the. wood, and the cuvi lies are oiled up by the interlacing lib 
In the same way, you may sometimes see in the iron of which the barrels of 
muskets are. made, a kind of dark m'uiti winch indicates foal tin; particles of 
the metal, either in the natural formation or in welding, have been strongly 
clenched in one another. These specimens are always greatly valued for their 
extraordinary toughness, as well as for a certain iamastii.-iil and mottled beauty. 
Another of the good results of this new method is, tliat the wood is 
seasoned by the same process as that which effects the bending. The season- 
ing of the wood is simply the drying of the juices, and the reduction of the 
mass to its minimum size helbrc it is employed, so that there shall be no 
future warping. The compression employed in the process of bunding at once 
expels the sap; and a few hours are Sufficient to convert green timber into 
thoroughly seasoned wood. Hero is an obvious saving of time, and also of 
money, for the ordinary mode of seasoning, by causing the wood to lis 
waste For a considerable pcriou, lucks up the capital of the trader, and of 
course enhances the prieo to the purchaser. Tinio also will be saved in 
another way, in searching for pieces of wood <>l' tin: proper curve, for carrying 
out certain designs. An English engineer (Mr. Charles Maykew) remarks 
that one of the advantages of the. American method is that, " in its applica- 
tion to all circular, wreathed, or twisted work, it not only preserves the con- 
tinuous grain of the wood, which is now usually and laboriously done by 
narrow slips of veneer glued on euros cut across the grain, with many un- 
sightly joints, ill ooncealed at best; but it will materially reduce the cost of 
all curved work, which now varies according to the quickness of the sweep, 
and will give the artist greater freedom in his design, by allowing him to 
introduce linos which are now cautiously avoided in order to prevent the cost 
of their execution." 

niPEOVEKElS'TS LS STEAM PUMPS. 



BdHi Steam Safdy Pump. — This is a contrivance for making the supply 
feed water in a steam boiler self-regulating. The pipe through which ft.- 
steam is received for impelling it is connected with the boiler at just the level 
where the water surface should be. Whon the water rises too high the pipe 
takes water instead of steam, and as the contents are compelled to travel 
through cocks nearly closed, so little of the heavy fluid passes in any given 
time that the pump works very slowly ; but the moment the water gets a 
little low, so tliat steam is supplied, the superior ability of this subtle fluid 
to trmfi through small passages guarantees a liberal supply, and tho pump 
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works rapitlly. Whether it In.' steam or water which comes from the boiler, 
,t is alike discharged into a let'J healer, together with the additional water 
rpqoirod, and is finally pumped back into the boiler at a temperature nearly 
up to the boiling point 

Holly's EUqiUe Ridai-ij Pump ,tnd 8,',-aiii Engine. — In this invention the 
principle is that of two gear- wheels meshing into each otJior within a tight 
ease, and bringing np at each resolution as juuch water as oaa be contained 
in the cavities between the teeth; but there are several points in which it 
differs from this ancient device, one of which is the giving of the gear-wheels 

■ . ■ .■'■ I i;.':ii ■ iijiil.-l 

the flat or rather the luillntr sides uf tlie otlier. ami tice vend. The whole is 
ingeniously and carefully packed, especially when to be used as a steam 
engine, and a very novel idea is adopted in workm^ the steam coudensiugly 
when the steam engine ami pump are inthufitoly connected, for tliis pur- 
BXhaUBt steam, instead of being discharged into the atmosphere, is 
■uraed into the suction-pipe, where it- is instMotlv coodeiucd, and all the sue- 
■n there existing is felt on the exhaust side of the pistons to aid 
engine. 

IMPROVEMENTS IN GRATES AND FURNACES. 




il Fire Grate— By B. P. Foering, of Philadelphia, Pa— Certain kinds 
e coal, when burned in stoves, produce a clinker, or lava, that 
a the aides of the stove, or tills the interior, and prevents good com- 
bnBtkttl. The clinker generally forms at the lower part of the fire. If tbere 
w»re any means of holding up tho lire so that the ash grate could be 
removed, the clinker staff might all bo easily taken out from below at plea- 
sore. At present, the clinker cannot be well removed until the lire is 
extinguish?!!, and it is i.licn hard. Him;.-, and liable h> injure (hi- lining of the 
move in being broken off. This improvement is intended to remedy the 
shove defects. Apertures are made in one side oftlio stove, just above 
where the clinkers form, and through (hose hides suitable bars are intro- 
<teed; when the bars are pushed in they form a temporary grating, which 
■ I lie tire while the ash grate below is taken out for the removal of 
the clinker refuse. 

Cramptoria Improved Furnace. — T. R. Crampton, of London, has pa- 
tented an improvement in locomotive and other boiler furnaces, which con- 
sists in employing a series id lint. Oars ;irr;ui;jcd transversely in a furnace of a 
nteam boiler, one bar below another, and somewhat forward of each other, 
thus producing a shelving grating, with spaees for lite passage of air horizon- 
tally between the bars. At the lower part of such scries of shelving bars is 
n series of ordinary tire bars, which receive tho well ignited fuel descending 
down the shelving bars, and which are so connected with an axis as to allow 
fire to bo dropped upon them when desired. 

Improvement in Smelting Furnaces. — A patont has been taken out in 
England, by Mr. A. Jenkins, for the following improvements in tho above- 
named nimaoeg: 

The principal feature in the improved raverberatory furnace is, tbnt one fire 
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serves the double purpose of reducing and calcining the ore. The fire is con- 
tained in an ordinary fireplace situate at one end of the double furnnr-. 
The gases and llnnic from this lire pass through a lateral opening or flue i 
the reducing or [lowing furnace, and, after passing over the surface of the 
contained therein, enter by another opening or openings into the cnlcinin 
furnace, which is placed upon the same level, or nearly so, with the fiowin 
furnace, the gases passing off by a suitable line or flues to the chimney. In 
the passage or passage;! which L--.'i icli ic-t from the flowing furnace to the 
cining furnace there are placed suitable doors or dampers, which an 
arranged that by opening or closing certain of them, the gases or Game i 
either bo directed into the calcining furnace or cut off and turned into a w 
Hue leading to the chimney. 

Sptnces Furnace fur Ike. Consumption of Smoke. — In this furnace, iuvente* 
by Messrs, Speuce & Sons, of Boston, the smoke and gases, when t" 
furnace damper is closed, are kept revolving directly over the fire ii 
dome, and can escape only through a tapering tube, the bottom of which is 
very near the lire, and only one and a half inch in diameter. It is evident 
there must always he a slight escape of smoke and gases to keep up a 
draught to the flre : kit ibis tube, being so small in diameter, allows on] 
enough to escape to keep up the draught; the remainder of the smoke am 
gases is consumed. The power and economy thus gained are surprising. 






The blowers now in use aro of two classes : the bellows and the fan. 1 
fan blower in various fornix and proportions is driven at a high velocity, a 
drives a large volume of air with a force sufficient for ventilating mines oj 
buildings, blowing away the chaff in winnowing grain, or enlivening tl 
flres of a blacksmith's open forge. Bin id i ere the air is to be driven with ai 
considerable pressure or force, as iu supplying divers at considerable depti 
in the sea, or blowing blast furnaces for making iron, some form of tl 
bellows or of the pumping cylinder is almost invariably employed. Tt 
interior of a blast furnace is filled sumo forty fool iu height with a minglet 
mass of ore, coal, and limestone, and the blast [breed in near the base re — ! — 
a pressure of from one and a half to nine pounds p 
through it. Fan blowers rarely yield a pressure of ra 
ten ounces per square loch, but the pumping cylinder may compress tb 
elastic fluid to any extent desired The fan is, however, much |-~ 
cheaper — a fact which has induced an attempt to increase tha j 
ijlosving from one fan into another, lima raising the pressure a 
with cacti lift. This is an English plan, and the effect observed was an 
increase of pressure pretty nearly equal for each fan passed through, 
country our Mast furnaces are generally 'blown by pumping, and our 
furnaces, which require less pressure, by fans. 

Mackenzie's blower includes two cylinders placed e _■£(■■: htrieally, one within 
the other. The outer one is fixed, but the inner revolves, and in doing so 
protrudes blades or wings to such an extent as always to just wipe the 
interior of the first. The ends being closed, and two liberal openings made 
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r to Hie sides of the external cylinder, the air is drawn through one opening 
aad expelled (Li. . ■ ■-■ r may be the degree of resistance 

Used cylinder or external case of a blower Bt Hue's foundry, in New 
York, is torty inches in diameter, and thirty-six inches long. Tlio internal 
cylinder is thirty indies in diameter, and carries three wings of half-inch 
boiler iron. The centre on which the internal cylinder revolves is Ave 
inches from the true centre of the ease, and the surfaces, consequently, are in 
tin tart at one point, while on the opposite side they we teu inches apart. 
The protrusion and withdrawal of the wings is performed by a very simple 
device, id which consists the chief novelty of the invention as compared with 
other winged rotary devices. The inner cylinder in penetrated by it tiled 
shaft. Which shaft is bent to ono side after passing through the end until it 
coincides with the eeutre of the large cylinder or outer case. To this portion 
of Hie fixed shaft the wings are connected, and their extremities are thus 
made to travel in a perfect circle in close conincl with the inside of tin- outer 
case. Tho inner cylinder thus gives motion to the wings, and in every revo- 
lution its periphery is slid outward and again contracted upon them. It is 
not strictly true that the wings ;iro thrust outward and withdrawn, although 
it is so relatively to tho inner cylinder. The passage of the wings through 
the latter is packed in a very ingenious and perfect manner, to allow for the 
Tarring angle which it continually assumes, ami the whole machine appears 
to involve but a moderate degree of cost, either lor construction or repairs. 
The inlet and outlet openings ure made, of course, near the point where the 
two cylindrie surfaces are in contact; and tho blast of wind is very nearly 
steady and continuous, a slight fluctuation of pressure occurring with the 
commencement of each ivir.u" '■' or--- the delivi ry opening. This fluctuation 
u due U> the regurgitation or back flow of the air until the space between the 
Wings is compressed to the extern required fir delivery. The air in the 
blower at Hoe's is compressed to about one pound plus of pressure, and tho 
variatiou alluded to in the intensity of tho blast, is too slight to bo any annoy- 
ance. 'The blower described 11 driven about seventy-live turns per minute. 
and requires only from one-fifth to one quarter tho power formerly consumed 
in ol.tuniiie, ihe same i- fleet from a very large antl well constructed fan. 

Cooper 1 ! Improved Blait Fipe.—ilr. W. E. Cooper, of Dunkirk, N. Y., has 
introduced a Conn of blast no/./.lo which has been applied to several ttigincs 
on the New York and Erie Railroad with peat success. It has heretofore 
been common to discharge tho steam into the chimney through a round 
^■Bft Mr- C. simply forms it into a ring or annular passage, so that tho 
•scaping current presents a great surface both on its exterior and interior 
siitm to act on the smoke and drag it up tho chimney. 
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gearing" similar to the above, except that the surfaces are let into each oliwr 
in grooves. Messrs. Brim and Lawson, of Glasgow, are using this gearing 
with great success in driving largo planers, ns it never slips, and is parti- 
cular!',- iwll n. ];- [ .c ■.- ] to eusy reversing, it 

Leather Bearings far Hie Ades of Carriage*.— A recent Knglisb. patent 
proposes to use beariuga of leather in the place of metallic bearing surfaces; 
the object being to render the bearing surfaces of Mummer blocks and axle 
boxes more durable and less costly than heretofore. In carrying out tha 
invention, ox or cow hides are preferred, either tanned, tawed, or otherwiae 
prepared ; and for one class of bearing the hides are cut Up into pieces c/ 
suitable size for lapping half, or nearly half, round the journals to which they 
are to be applied. These pieces are oompreaMd in balf round moulds to 
them flovernlly to shape; and the required thickness of bearing is obtained by 
cementing two, three, or more thicknesses of leather together, piling them in 
layers one above the other, and then submitting the combined thicknesses of 
leather to pressure in a suitably shaped mould for the purpose ot" solidifying 
the some. These bearing surfaees may be baeked or cased with metal 

IMPROVEMENTS IN THE MANUFACTURE OP EAILWAY UA 
AXLES, AC. 

Improvement in the 3!<:h:t/,i,:t><ir '■/ Railway Bar?. — In the process of manu- 
facturing malleable iron rails as at present practised, the small fragments of 
puddled iron which are collected together to form a puddle ball are more or 
less oxidized on their exterior suffices, and are otherwise coated or mixed 
with scoria and other extraneous matters. In the squeezing or rolling pro- 
cess which follows, a larire proportion of thvti: extraneous matters are driven 
out, but so much of them is often retained n~ to prevent an equal and perfect 
union of tho surfaces of all lb'.; numerous [ ■ i ■ ■ u ■_ ^ of which the mass of iron is 
composed. In the operation of rolling, a considerable elongation of the me 
taies place, and cnmwqTiantlj mtae parts of the iron which are prevented fn 
uniting by the scoria, oxide, or other matters, are also much elongated, form- 
ing what are colled Haws or sand cracks, and giving a more or less detached 
or feebly coherent lamellar texture to those parts of tho iron. The rolling of 
heavy wheels over such a material, tends to elongate the upper stratum, 
which ultimately becomes loosened and detached from the general body of the 
rail and which detect is ani'meMcd by the soil and malleable condition o 
moo to iron that is entirely deprived of its carbon. Mr. H. Bessemer, of Lon- 
don, proposes to lesson or remove these defeets. af;d prudace. as nearly as may 
he, a homogeneous mass of metaL free from the admixture of oxide, scoria, 
Ac., and at the same time combined with as much carbon as will give it 
greater hardness and power to resist the laminating action of the wheels which 
pass over it In practice, refined iron is put into the ordinary puddling fur- 
nace, where it is at flirt treated in the usual way, being raked about until it 
has thrown off the greater part of its carbon ; but care should betaken not to 
cany this process of di'oarl!0'ii«i! ion loo far; about 1 per rent, of carl. on should 
">a retained. A knowledge of tho moot ni1lnnt»|[liiiiiii petal to leave off the 

"dling operation will be readily acquired in practice, a good test, to the w 



MECHANICS AND USEFUL AnVTS. 



{ opora- 

.ii'.Ll.ii.r- 



men being (lie facility with which the metal will fuse ill the succeeding 
lion. The metal having bean brought to the desired point of decarbonization, 
la raked out of tbe puddling furnace and allowed to cool ; these products may 
be mixed in large quantities to equalize thu quality, or it may bo drawn into 
lb* fire clay crucibles, arranged in furnaces such as are now commonly em- 
ployed for melting steel; a little charcoal, or oilier carbonaceous matter, is to 
a into the crucibles among tlio pieces of nieliiL which will assist in 
I the oxide funned by the previous operation. The ores in the melt- 
aift iirnaces are lo Ije kept up rigorously until the complete fusion of the metal 
takes {ilace; it is then to be poured in a fluid state into iron ingot moulds, 
placed vertically, or nearly so, with open tops, the shape of the mould being- 
mtii ae to give the ingot of cast steel more or less the intended form of tbe 
mil; Hie ingot beii'ip, however, lunch move massive, in order that it may after- 
wards be reduced in thickness and increased in length, by rolling, in a similar 
■actised in rolling railway bars formed of malleable 
iron. The raw enda of the steel bars may 1 ie cut off and remelted by mixing 
them with fresh port kins of tin- metal from tbe puddline' furnace. The combi- 
nation of such a quantity of carbon with the iron as to constitute steel will 
greatly increase its power of resisting the laminating action of the engine and 
Carriage wheels, and at (he same lime add lo its stillness and cohesive strength, 
as compared with malleable iron rails of the same sectional area. In carrying 
out a second modified prut-ess. ilie puddli!,.- o[ ignition is eonli lined 'in til the 
carboi) is dissipated as far as practicable, the iron boini; rcluced to a dry and 
powdery state, when it is to bo raked out of the puddling furnace, and after- 
wards converted into steel by cementation ivith piwdercd charcoal in close 
Teasels, after tho manner employed in the making of blister steel, or, by pre- 
ference, by a continuous operation in ivni.-a! tv'-i's. Ir. lien of 'lie puddled 
iron, siuail pieces of scrap iron may be used alone, or mixed with a portion of 
puddled iron, and then converted into steel by cementation with char- 

An invention by Mr. John \\ . Brown, ol Mount Savage, Md., has for its 
abject the rolling of the rails into such forms successively as to cause all parts 
of the rail to ho submitted, in I lie rolling process, to a uniform degree or 
drawing and compression, thereby preventing the separation of the head and 
flange, making all parts of the rail of equal density. Ac, It enables rails to be 
made perfectly sound with crystalline iron hi tbe heads, which is far superior 
lo tihrous iron, as the latter laminates or peels off, as many of our readers will 
i ave noticed on roads ilnd have been in use for some time. 

The present improvement consists in forming a groove or cavity along the 
centre of the base of the rail after tbe reduction to form tho head has been, to 
a certain extent, effected by the rollers, but before the further reduction to 
Ibrm the neck is commenced. Ily the subsequent operation of the rolls tho 
i.i' the bar is rediin d, to tbnu the neck winch brine- the rail nearly to 
tbe proper shape, drives the motal towards the base, and fills the cavity in the 
to* Unfile mentioned. 



ROLLING RAILROAD RAILS. 
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IMPROVED CONSTRUCTION OF GIRDERS, AXLES, AND SHAFTS. 
A patent has been taken out in England by Mr. James Fenton for a mod 
of manufacturing axles, piston rods, and shafts, girders, anil other like articles, 
by rolling up or coiling a plate of iron, of uny required thickness and size, 
a compact roll or evil ; next bringing it Lu a welding beat in a suitable furnace, 
and then drawing it to the required shape under a hammer; or by passing it, 
when at a welding heat, through a pair of rolls. The welding may be carried 
completely through or only partially, say half, through the mass; if the 1 
a compound axle or other article will thus be formed, neither solid nor hollow, 
which it will be nearly impossible to break. The mode or operating is i 
lows: — A plate of iron is prepared, of a suitable length, width, and thic 
to form a compact roll or coil, (■uni.ainiiiL' snllicieiii Hieial fur the production of 
the intended axle or other article. The thickness, and consequently the other 
dimensions of the plate, will depend upon the quality of the iron empl 
This plate is heated to a tod ln.-j.t (when needful), and two or more workmen 
with tongs or pincers, turn up one of the edges; hummer men then bead down 
this turned up edge on to the side of the plats, *> as to form the commencement 
of a roll or coil ; after which the operatiou is continued in the same m: 
until tbe whole of the plate baa been rolled up ; and it may then be passed 
through a pair of rolls, if considered necessary. A compact roll or ooil cJ 
metal being thus produced, it is heated to a welding heat in an air or 
suitable furnace, and thou ivckkdaud drawn down under a hammer to the 
required form. The welding and shaping of ike a.ile or oilier article may alas 
be performed by passing the roll of metal, when at the welding heat, between 
a pair of rollers, having self of grooves of aTad'.Ndiy divreasing diameter, in 
the manner commonly i .radioed wkeii rolling bars and roils of iron; or the roll 
or coil may be submitted lir.-t In a knmmering process, and then p 
between grooved rollers until it is reduced to the required shape. The plat* 
of iron employed for forming a coil or roll which is to be manufactured into: 
axle or other like article, may he a compound one— that is, it may bo co; 
posed of iron ol'dith rent quad lav, and in this case i.ii-.- plate should be so roll 
up as to bring the iron of superior quality a! the outer sui-fiicc, In some casi 
also, a small solid or hollow eon' or ecu I re may be employed, and the plate of 
iron may be coiled around it, until a mass has been produced of sufficien 
for the production of r 1 1 ■ ■ intended a\!e or other kali! article. The proct 
manufacture Is then ronclud-.d as aly.vr directed. 



ANNUAL PRODUCTION OF IRON. 

Ur. Hewitt of New York, in a paper recently presented to the Geographi- 
cal and Statistical Society, furnished the following memoranda respecting tb* 



production and manufacture of iron. Cast iron can only he traced back 
the 13th century. Previously, the ore and charcoal were placed in alte 
nate layers in a rude oven, and there smelted by a blast injected by 
bellows worked by band. Even so kite as 1740. the lewd annual product t_ 
England was hut 17,350 tons, made by 59 furnaces at tbe rale of '294 torn 
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per annum to each furnace — say one Ion per furnacn for each working day. 
Mr. Hewitt ifllima're the entire annual product of Europe at tliat time at 
100.000 tons, 611,000 of wbioh wore made in Sweden lad Russia, and one 
half of this oi]»n«l to England. The total consumption of iron in England 
at that rlar ('«ily llfl years ago, or since the birth of MOM persons yet living) 
was not !.• ]""iun<ls per hood per anntlttt, and that of all Europe but two 
pounds per head. The whole human race did not then annually require or 
prod u ce *> much ae one pound of iron per bead. Now Mr. Hewitt produces 
data showing an annual production of tteentnn pounds per head for the whole 
human family, or seven millions of tons in the aggregate, of which Groat 
Britain produces rather more than one-half, and consumes at least out-fourth. 
Tho total product of 185U U estimated by Mr. H. from imperfect data as 



Asia, Africa, and America outside of the United States, may possibly raise 
this wnri'K-iW to 7,000,000 tons. 
The annual production and consumption of ilif several countries is estimated 
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■adend.... 
Hw nai of tna world too little to ba to 
Th* intimate relations of iron to industrial progress and efficiency, as 
nrhlhn>t by this table, need here only be suggested. 

Iron ia now relatively ono of the cheapest of metals, costing from about a 
caat a pound in its crudest and lowest state (pig), at the points of its cheapest 
n, up to Are or six cents per pound fur its purest and rarest qualities. 
1 and carbonized form of steel, it was not long since worth 
a per pound at retail in this country; but the cist of the 
S has been rapidly reduced by recent disc 
a, until stool is hardly douhlo the value ofthe belt r q I 

iron- Now steel making processe* — several ot them uriginatinf 
a»e nasally been patented and arenowbemv ■ 

t the price of steel will bo HvWto 
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and the qualities essentia:])' improved. How anyone of ti 
succeed, we know cot; but there is great inherent probability that b 
ruay within » lill-i hue be couvi-ni-d into ?ievl .■■ 
pound. M pig is now transformed into bar. 

■■-. ■■ arc greatly misinformed, the difficulties under which the 
steel labors in our country, arise entirely from the small * 
which it baa so far been conducted. The English steel wit;. 
I'.ii'-ir pea-gassing; to a great extent a monopoly of the famous I 

ii'jii. in able i" ■■ ■". I the iiia-rlior ■ ■:.!;■ !■;. tin; superior milium. lily i.f | 

product, iiTid not by any actual superiority in the metal when properly a 
inuii.-.il. In the oasl steel, (or example, each bar, as broken a 
England, is rapidly assorted into several variolic, sumo of whit 
made into different qualities of steel, or if not, are compelled i<> H 
somewhat different processes in the manufocture. The American Wmt?. g 
the contrary, loo often adopt the temporary system of waiting for * 
and then carbonizing us well as may lie and mixing all together — a p 
which omnot produce as uniform results. Different bars of ironerenfti 
the same bloom will become steel ifi-'d in different degrees, but it is a 
sea that all the lack of uniformity ever charged upon the America 
springs directly from the moderate scale on which the business is ce 
and this again from a feeling of insecurity and uncertainty it 
The great fact established beyond a doubt that wo have the n 
the skill, a settled feeling that the duties on iron and steel are n 
meddled with, and giant establishments may be expected gradually M 
themselves, which would soon put the business beyond the. fear of ft 
competition. 

IATPBOYEMEXTS T#TT1E Qt'AJJTi OP ffiOS. 
At a time when so much competition is springing up in the iron and 
ware as well as most other trades, it is important that every hint that scieoo 
affords for the improve. 1 manufacture of such goods should be regarded wftb 
every attention. The troth is now rapidly gaining ground that i " 
mechanical strength is desired, an alloy is preferred to a pure metal. One U 
tin* greatest obstruction-! to The mechanical vain..- of in 
crystallize, Whether the article be a monster gun or a ship's cable, i 
result is the same. One would have thought that the success of Mr. ] 
' i . I|.\v sheathing" which has for ever superseded pure copper for si 
purposes, would have turned the attention of the manul... 
iron goods into (ho direction tu which we point; but much movement I 
yet been made by them towards that \raint. Now, the tendency of h- 
crystalllic, there is uo question, may lie prevented by the admixture of <M 
In afcneat every direction "Naton hat i- 
to which the name 'meteoric iron' has been nm, on 

that these masses have (alien from the at - 1 .! n m ■." The ( 

meteoric iron, wherever fuund, is chiefly of iron and nickel, the latter yi 
a ton per cent., with small quantities of cobalt a 
Science has made artificial meteoric iron. ui*Avt\> 
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lU qualities lisve proved identical with those of [lie m 
addition it is more ductile mid ha* mora tenacity tliiui pure iron, and is not 90 
1 1 xidira, Possessing such qualities, meteoric iron is certain to 
became a branch of national industry. A mixture of nhntyc 
iron and two of nickel has ail the peculiarities of best meteoric iron. A Tew 
jtao ago on ore of eulphuret of nickel, devoid of im aic, was found in 
Inverary, in Scotland, uud by its means meteoric iron has been made of the 
— London Engiwmr. 
It ia stated, he a curious Diet in the iron manufacture, that within Iho last 
twelve or fifteen years cast-iron contracts less by one-half than it did for- 
merly. Experts are disposed to attribute tins to a difference in the mode of 
iron employed in the present day from that which formerly 
Editor. 



PKEsENT I'HSlTloN ' 



I IKOX atAHTJTACITJ] 



From a paper recently read before (lie Society of Aria, by Mr. .1. E. Black- 
Well, "On the present position of [lie iron manufacture," wo derive the fol- 

Mr rUaebtell sets tho total annual prodtictiou of pig or crude iron at 
6,000,000 tons, of which Great Britain produces 3,000,000, France 750,000, 
lk« United States 750,000, Prussia 300,000, Austria 950,000, Belgium 200,000, ' 
Russia SOO.OO0. Sweden 150,000, the smaller Oerman States 1O0.00O, and 
other countries 300,000. 

air. Black well thinks that in Great Britain tbo most favorable localities 
for the iron industry are already fully occupied, but (lint in Ireland there 
oris immense deposits of clay carbonate of excellent quality, which are now 
entirely nnworked, raid be suggests it as a very important subject for inquiry 
whether the immense resources of vegetable fuel in the Ibrm of peat with 
which Ireland abounds, might not be advantageously applied to the produc- 
tion of first-rale iron from them. Ho enforces this suggestion by staling that 
pig iron ia smeltad with carbonised pent in Bohemia. 

The iron produced in Franco ia smelted in nearly equal proportion with 
00k* and charcoal ; that a large proportion of the charcoal pig iron ia subse- 

■ iiviiti.i into bar iron solely with charcoal; and that the charcoal 
.- Liir tlie most part made in close proximity to some of the most 

. in Frain..-.'. Tbii latter oaosiderBtkw point*, in Mr. 
Blaekwoll's opinion, to an early transformation in the French iron industry. 

■ limited extent of ftrhriiiin be anticipates tbat the production of iron 
will ret ■ ■ re; whereas in Prussia he fltntes that it is 

■ !■ . I. 

ill counoclcd territories, ami (be want ofmcUittes of inlereommunicatiou aud 
at accwa Id market). The latter class of drawbacks be notices as restricting 
th* production in Slyrin. Corinthia, and Bohemia: and from similar aa uses, 
a absence of mineral fuel, be anticipates thai <fu iron ititlwlfccWti in 
Mid Sweden — neither of wluch countries posseates mineral fuul con- 
y setunted— will lono; remain eomparaUviily »taiion»». 
7 at (be United S' 
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capable of great extension, which must in » great degree bo di 

the available means of transport, and the facility with which the ore can hi 

brought in proximity with the fuel. 

Hi.- mxt praeaadl ta a examination of the various processes adopted in 
ibe rmiimliuL-mr-' of iron and to their susceptibility of improvement Mr. 
Blaoltwoll says that the differences in chemical nature of the various elemental 
tinning, "ii the one I Kind vegetable, and ou the other mineral fuel, are only 
in degree, and nut in kind, except in so fur as regards the composition of the 
earthy residuum of ashes 'eft after the volati ligation of the other nUllUiflfcl It 
may therefore be ill the different nature of the substances present in the ashes 
of wood arid of eoid that we must seek for the explanation of the causes 
which produce Mob ■ widely different (inulity iu iron smelted with Ihcee two 
■pedes of Ibcl. He considers that sufficient attention has not been hitherto 
paid to thia subject, or to the mechanical operations by which a large part of 
the earthy impurities of all cool seams of a caking nature, might be separated 
(Hun them before they are converted into coke. Again, he says thai, not- 
withstanding the groat eitent to which raw coal and partially torrefied wood 
have been long used in the blast furnaces both in England and abroad, oil a 
careful consideration of the process to which both coal and wood must be 
HTjlltlll'il before the carbon they contain can be utilized in the reaction! of 
the nuance, it appears that their carbonization maybe effected with mat 
economy, and that the quality of the cljnroool or coke which results from tint 
process will be best, when effected in clone ovens prior to the introduction of 
the fuel into the blast furnaces, and not within the furnace itselT Affer 
pointing out the source of some of the losses sustained by iron mooters ia 
England and in South Wales, especially from imperfect smelling, be remark* 
that much controversy bos tokeiTpIaeo with respect to the difference ia 
quality supposed to exist between pig iron melted with cold and with hot 
blast. It was generally considered that the pig iron smelted with l-itia 
inferior in quality to that produced with cold air, but he bad a 
impression to ignorance or the [acts of the cose. Furnaces blown with healed 
air exerted so great a reducing powor, that refractory ores calculated to pro- 
duce inferior iron were now ejjafi? melted, and thus had orison the ojanioa 
alluded to. At the some time, he admitted that the more elevated tempera- 
ture of the hot blast furnace had a tendency in a slight degree to increase tbt 

quantity of silieiiirn and other cognate metal* which for d alloys Willi pis; 

iron in the smelting process. 

In treating of the operations for converting carbonized crude ires! into 
malleable, he mentioned that tit several works on the ('out incut the attempt 
to arrest the process of deenrbu ration in the paddling or boiling furnace at 
that point at which the conversion has proceeded so far as to learc the iron 
in the state of atuel or sul>cnrburet, was believed to have been successful, 
that a valuable natural or puddled steel, not requiring 

) refined cn.it or steel, bad been the result, 
of (lie Guiltiness of the present mode (if operating, that in 
iron making districts of Great Britain, the prodm Li. -r a af , 
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if fSghoii " ; ■' "hich wrought iron of the beet quality is 

podaccd, is that possessing a medium degree oF carburatioo, usually termed 
grey pig inm, whOe iron which possesses an inferior .degree of fluidity, is 
■ i for the manufacture of wrought iron, especially when 
uio oonreraiou is effected by tlie single operation of boding in the puddling 
furnace ; but it is always more impure than grey, and does not produce the 
hwt wrought iron. In thoae countries whore the pig iron is smelted with 
charcoal, and where cool is available lor conversion into malleable iron, the char- 
coal reflncry is generally abandoned Ibr the puddling furnace, it being (bund 
that the quality of tlju iron is sufficiently insured by its previous treatment. 

I Britain, where the smelting proems is almost exclusively conducted 
willi cool or coke, nearly the eamo result ia obtained with reference to the 
quality of the bar iron produced by the treatment of the pig Iron in the char- 
end refinery with charcoal; it therefore becomes an important subject for 
investigation, to ascertain what are the precise cause* to which tbll inwliory 

. iftbty from the use of vegetable fuel is due, when used in the treat- 
moat of iron in processes which have no analogy to each other, lie considers 
Uiat the cdrciuiistauces of the two oases point to the possibility, that the 
eliminated effect exercised as Huxea in both instances by the ashes of the 
vegetable fuel employed, may have some influence, in producing this improve- 
ment iu quality, und that, should such be the case, we may replace charcoal 
as fuel with advantage by artificial fluxes producing an equivalent ■ il'. ■■ i. 
The chnreoid refinery in genera! use in those countries where mineral fuel 
is not accessible for the conversion of crude into malleable iron, is still 
extensively employed in Great Britain, when it ia desirable to produce iron 
of the best quality. Mr. Blackwell points out that grey pig iron smelted 
with coke may bo converted into malleable iron by the boiling process, there- 
by avoiding the serious waste from oxidation in the coke refinery, and it 
becomes important to inquire whether any ameliorations can bo introduced 
which would en able it tube more universally adopted than it hitherto has 
been. He remarked, however, in general tortus, that the principal mechanical 
ugeuta in these operations are the hammer and the rolls, and that it is by a 
inbinstkHt of both that all the requisite qualities of well manu- 
hi -lured iron can be obtained. He observed that in England latterly, there 
hod been a tendency to supersede the use of the hammer by that of tho rolls, 
::; bbbU Biles, where, the immense command of power rendered it 
jirnctkable to do so, but in larger rises also as, for instance, rails, large bars, 
plates, and thick sheet iron, where it was not practicable, if soundness was 
I,., i,.. (flamed. 

TEST OF STKKL MANUFACTURES. 

A correspondent of the Journal of the Society of Arts (London) 
the GtDowine; method of teetftiK the quality of steel by means "I nitric mid. 
first carefully clean the articles from all grease with i liffla turpwitin 
grease resnta tho action of acid on luttuk and th- - about 

inch** of their length in acid, which I 'X 
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iu which case a little water can bo added. After they hava been in tho ac 
about Con minutes, tho acid will bo found to have penetrated to newly the su 

11 inch, acbording as the steel is good, bad, or indifferent. They 
should be then taken out, arid carefully immersed in water, to stop the action 
of the acid, and then examined as to the quantity of carbon eaeb e< 
ivTiii.li should lie duly notified — ;i siiflicirTil •[ir.uiiiiy will lie left on tho 
steel Tor this purpose — the carbon undergoing no change from the ne 
the acid. I would then rinso and dry tliem ; after this they can be safely 
examined; the faults of each will be plainly palpable. Tl, 
eTotdy etched, and dark in color, from the exposure, of the carbon. The n 
will be more uneven in surface, with more or leas of carbon, bo 
manufacture. Tho nest and worst will be rouel ■ I 

rotten, as the case may be. If ono sliould be found lo be iron, it will !*■ 
deeper etched, whitish colored, and stringy in the grain. These are a ft 
of tho distinguishing peculiarities which the ncid brings to light. Jiy this 
process all tho properties of steel or iron are exposed. If tho st 
ed,' one or two minutes' immersion will bo sufficient to detect it 
will be etched in lines considerably apart, corresponding to the pitched «r 
which the steel exhibit* previous to polishing." 

Purchasers of either iron or steel in large quantities should invariably m 
it, as no imposition can lie exercised without detection. Critical expedients 
for detecting tho qvtalitifa of metal are rather numerous — aa weight, f. 
instance. No two pietvs of metal of eXucily ei|inil l.ulk, if ■■ 
ties, are of the same weight, Ac. 

By tho acid process, it will bo aeon that either uatural or cemented its 
can ho advantageously subject eil (■> this test in its manufacture. Tho prooa 
of deearhouiralioii in the former, and "I en rim nidation in the lattercase, intrtoi 
of being left, as is now done, to the doubtful skill of tho workman, can 1 
subjected to the unerring test of the acid. Tho manoikotapar ot steel migl 
get a scale of qualities which have been subjected to this teat, markod Sua. 
a, Ac. with such remarks to each piece as may be a guide to 
as to tho time in its maim failure, the ipiunlity of carbon found, and fore 
matter introduced, Ac. Such remarks, with the decided peculiarities of si 
quality of metal, will bo a guide to any intelligent workman. 

WHAT IS TOE ANNUAL WASTE OF IKON ON A FA KM ? 
Tho london Mart tans Erpress publishes the following eommi 

qaestioa, " What is the anaual waitt of iron /-tr iifrt in Vir adtiiaticm ef 
tandf— the answer being based QDM (lie cartful examination of the account 
of a farm in Bedfordshire. England. Tho farm consists of 3B0 acres 
land and 130 acres or meadow nr permanent grass. The following 
of the implements employ ed upon it : — 
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ten implement* is a) tons. nrnl to it thwi 
u work in farm buildings, pub*, Ac Tho 
id in order to keep these implements good 
or rather more, per auiium of wrought iron, and 7 owt of 
(Ml iron. The number of horses kept is 14; each of (ben on an svorogo 
□sea 33 siloes per annum, weighing about 2 lbs. each of tliem ; about one- 
■ 'the old shots worked up is ubout (lb. 
a these data it in calculated that nearly 5J cwL of wrought iron 
u b"rsp shoes alone. This makes the total eonsurap- 
iron 1"; ■■'.'■t., and of oast iron 7 ewt. per annum. W« m IM 
is to the quality of the soil — tho number of horsea would lead OH 
» il heavy — but from ttn?ir being spoken of as "paira," and from tho 
-- ■rd'.Miiilc furrow ploughs, we suppose it to bo light, and Uh U 
*bly the case. 

n this farm in Bedfordshire it appears that ou 450 acres there is a oon- 
ition of rather more (ban 4 lbs, of iron per acre per annum. It must 
mbered, buwevar. that lbs relative proportions of arable and pasture 
it those which obtain over the country generally, and that 
ic stock of iron implements upon this farm very far exceeds the quantity 
generally in use. On both these grounds we bnve little doubt that in this, 
experience there is nearly double the consumption of iron which generally 
obtains per acre; end, therefore, tlwt this, on ■ liy, ought 

to be assumed rather aa being between i and 3 lbs. per aero yearly than 
aa between 4 and 9. 




OS THE UTILIZATION OF CAST IRON" TI UM\>;-, 

i to consider tlie^ fine turnings, SUppiogt, mti tiling at ir 
f or quite valueless, on account of their diapoeitlCBi hg bkn* up I 
■ utght, no attempting 
■ have been lately InTettted, either of arhli ; , ■■ 
lo to remell I 
qoantilieeof wrmi^ii Iron and din i 
P«TO]r, of Lowell, and consists in 
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it form, and Ailing them with the lino particles and placing tfaen 
in the flnmaee, whore the whole molts together. The second is by II r. Edward 
Lyon, of New York, and consists in merely piling the line particles in ■ pom* 
pact mass as near as possible to the centre of each charge, bo that the draught 
may rlie freely through the coat around it. Both methods are successful in 
practice, and patents, we believe, are granted or pending lor each. The 
latter and obviously cheaper method ia probably somewhat more wasteful of 
the metal than the former, hut the material is cheap, and the Lyon process 
maybe generally preferred. Turnings are valued, at many shops, at tmly 
$4 or 3^ per ton, while pig iron of the same kind is worth $30. 

In this connexion we would notice a well founded prejudice which La 
beginning to prevail against tliousoof scrap iron for [ho construction of axles, 
"s, 4c. Scrap in.ni h;i> been gi.TnTnlly well worked over, mid is in that 
■Hi Bttferiar to thai just from the paddling turimce, but the unequal cho- 
nict.-r of tin- fragments, causing some to burn before others are soft enough 
I" iv. Iii, induces, in many eases, the* most fata] accidents by failure, where it 
it by any euro have been anticipated. Good American irou — which, 
by the wivy, is somewhat softer and considerably stronger and tougher than 
English — well worked over by rvjiciUrd rolling and piling, is, without doubt, 
the must reliable material. Scrap is liable to contain all manner of faults, and 
is notoriously too unequal in texture to bear cose hardening without warping. 

Stetl Cuttings.— The well known eatnblisbmeiit ofNaylor JfcCo., at Sheffield, 
England, is now producing " cast steel ibrgings r ' of large alio by n new pro- 

m of easting the iluid metal in sand somewhat like cast irou. The product 
is reported in Vie Glasgow Practical Mechanic^ Jmraal as a new material 
stronger and sounder than perfect wrought iron, and free from the 
tiona to which heavy masses of the lattor are often subject. It would 
to be a great'desideratum for steamship shafts and the like. 



IMPEOVEli CHAIN MAKING 
An ingenious machine for the manufacture or crftins, hai 
invented by Edward 'Weiscnbom, of New York City. Tie chain made by 
this machine is not like that in common use, but is of a peculiar kind, which 
may be called " double link chain;" it is made, not of pairs of links, bat 
strictly of double links, each consisting of only one piece of metal. The 
linta are faggoted and welded belbre being put Into the chain, and to 
make them inclose eaeh other, only require to be bent. It is in a gl 
measure owing to the manner of making the links which gives the chain 
superiority which it is claimed to possess over the common kind of cb 
Tltis machine performs the whole of the process of making this chain from 

» forging of the links to pulling them together. The tirat operation which 
takes place at one end of the machine, is that ol winding up a small piece of 
email lint iron rod till it forms a coil of several thicknesses of metal. Thai 
coil is taken to a proper lire and heated to a welding licit, and then put in 
aimtlier part of the machine, by which it is welded into n ring which is 
equally strong at all points. Prom the last named part of the machine the 
ting is taken by automallc devices W another part, where it la elongated in 
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.a and closed in a direction nt right .ingles to it till it forms a tick 
lich resembles tho flgure 8, except tbat the two aides do not cross in tho 
ddle. It is then taken by other di-vu ..- and I, .-in at (lie middle of its length, 
A then, bj hand, put through another link mid placed in another part of tho 
tchine, by «■[;:■ . ties ore drawn dose together, which 

idles it. The next link passing through these looped ends secures them, and 
OS Ilie chain is formed. All tile operations arc performed with greal rapidity. 

HARDENING CAST STEEL FOB CTTTIXG. 
Kiceer, of Issy, in Switzerland, prepares admirabTo liardened razors, pen- 
Jves, Ac, from English cant steel, by plunging the blades at a dark cherry 
i heat into a bath made of fourteen parts by measure, of yellow train in lino 

.:■[ ■■■ of fish oil, and one part hot molten tallow; they are then 
owed to cool perfectly, and, without wiping them, are reheated to a lowred 
»t and immersed in water, in the usual way of tempering such articles. 
» edge of the blade treated in this manner is said to be very fine, and the 
rdetung more uniformly done than by any other process. 

IRON chit:. OB. 
Mr. Skidrnorc, a gentleman who i* cclebrati-il in England for the extreme 
•uty and excellence or his ecclesiastical metal works in the Ui 

i-ideraljle interest li_v a prupupal lo erect churches of iron 
rtead of stone. In the course of a recent address be Bays: — "1 will under- 
lie to make u church, capable of holding eight hundred, with enrichment 
ual lo a ehunli oosting, in gtone, £7,000, for one-third less tlian this 
xnint If iron is to be considered a material of otn age and locality — and 
be used as our forefathers used every material of their day, giving it its 
rural expression, adding art and beauty to the constructive form, it would 

itjona and unworthy of ourselves to use a new — for, eouaider- 
t tho facility of its production in this day, and its great and extended use, 
may (airly bo ranked as a new— material, only as a cheap expedient, 
Mead of giving to it that development in Christian art of which it is so 
! .;ii.f. Tin' interior would afford ample scope far carrying out that floral 
Mtmenl so much used in the fourteenth century, The iron also would 
pllre coating with pigments to preserve its surliice, and would form a ready 
■ana of illumination ; tho renewed use of crystals and goms, as in ancient 
■tal work; tin.' use of enameli would present IbctUtKC which permit to ■ 
sater extent even than in ardent work ; the covering of tho wall tor&MI 
ih tapestry having liistorieal subjects, rercila* ui brass, or silver and brans 
mbmrd, are also objects to be aimed nt." It is thought that by a liberal 
e of crockets and flnials, executed in sheet or wrought iron, properly 
iated, tlio greal objection which 1ms been urged against thu use of cast 

! purposes can be avoided, namely, the expense of patttftu 
Ulch necessarily involved endless repetition, and thereby to a ecrtail" -■*«■>*. 
iter Ignored or limited the exen-ise of the id« 
ir be <wr, hut they can al*> bo rolled with due attl 
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tn. TCi.istij]j> can be prevented by the 
a coaling, and this proceea, if not too 
costly, would bo far more effective oven than galvanizing. Bj the electro- 
deposit process the spire might bo gilt upon its entire surface. 

ELLITHOKP'S IRON PAVEMENT. 
This form of pavemontj said to ho tin; beat yet brought out, is made of * 
series of groined arches, alternating in position in Vacli adjoining row, to 
make a surer foothold for horses travelling over it, and to prevent the wheel 
of a vehicle from jamming in it. The blocks are kept in place by a flanged 
projection catching over ono block and under the next, so (hat when once 
properly placed, there is no chance of their being disturbed by the travel upon 
than, while they can be readily taken up and replaced when required. 

IMPROVEMENT IN THE MANUFACTURE OP GUNPOWDER. 

E. Hail, of Dart.font, England, has obtained a patent far an improved 
method of sprinkling the guntiowder materials while under tho milling pro- 
cess. Under tho old system of wetting with a watering pot, tho distribution 
of the water was not uniform, and 1 ho powder was not properly damped. air. 
Hall's apparatus consists of a pump, which slowly conveys water to a cistern 
above encli mill, and having a series of sprinkling pipes, connected with u 
index nicely adjusted, and a slop cock to take off the supply while one ii 
■■■if and another put on. 

Mr. Henry Dniyson, of England, has patented an improvi 
manufacture of gunpowder, which consuls in dissolving the I 
its manufacture, aud combining the solution with the charcoal 
and then grinding the mixed Ingredients under the mill, in place < 
undissolved saltpetre with the other ingredients. For this purpose, 
pclre, having been dissolved by heat in as little water as may In 1 , tin' 
and sulphur in a pulvorized state are immediately aud intimately mixed 
till. Will I The mixed materials are then ground under the mill, until the 

, .lmliirmticni uf (liun has U.-n i sufficiently intimate, and the manufacture is 

then completed in tho ordinary manner. The saltpetre is dissolved in ahout 
half iU weight of water, and the temperature of the solution raised to the 
boiling point, but tho inventor does not confine himself to this particular 
temperature or proportion of water. It is preferred to employ saltpetre that 
has not been melted, but only purified and crv-alHllized. The requisite process 
of milling may be shortened by lirst artificially drying off part of the 
in the mixed materials. 



Lprovein! ;.i i-, r . 
ie saltpetre used hi 
rcoal and - ; - ..- 
i place of pMH 
purpose, the aelt- 
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The Fuersller BauteiUmg states that the Administration of Jails at Geneva, 
after ■ careful examination of the subject, establishes the following rules; — 
ic newly erected building, sundry rooms, apparently tho most dry, 
7 other*, apparently the most humid, art to \» MtaMd. 
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t In the neighborhoodof the new house, several ri 
b been inhabited already a considerable time, no that the sanitary t-oii- 
a of the Utter can Lo ascertained; after thai, of their tnbaUUntft In 
A be taken that among the inhabited rooms in which 
bo made, there be both three which are well ven- 
I, dry, and healthy, as well as bo badly ventilated, and bo damp, that 
.1 thereof bo apparent on the inhabitants. 

more rooms in the new house and in the neighborhood being 
a equal quantity of vessels of precisely the some capacity, 
mil opening, arc tilled cither with fresh-burned quicklime, coming 
he same kiln and finely pulverized, or with sulphuric acid of 00m- 
; Ave hundred grains is about the right charge far a vessel, either for 
it for the acid; but it ia neccasajy, in either case, that the charges bo 
d with the most exact balance. 
» vessels thus filled hare lo he placed in all the selected rooms. 
' persons have to care that said vessels be placed in the 
rooms, and that windows, chimneys, and doors, be eoroftllly 
3 os the vessels are thus placed. In rooms to be furnished 
h bedsteads close to the walls, the above vessels are to be placed close to 
h walls. 

i. Twenty-four hours after the exact moment of the location of the first 

s, the removal of all tin- vessels is to take place in the very order of the 

I, and all of them are to be transferred into a room where each in its 

o be weighed. This is to obtain the exact weight of each, tweuty- 

* after its location. The weights at tlm moment of location, and 

f twenty-four hours oiler, are carefully recorded for each vessel, each of 

n being marked with a separate number corresponding with the number 

io ruoiii in which it was located. 

ie numbers recorded by this process bo then examined, it will be found 

io weight has increased; oud if then tho amount of tho increase in the 

is of the house newly built, bo compared with tho oniouut of the increase 

a several rooms of the neighborhood, due consideration, taken of the 

J cmidiiion of the latter, such comparison will indicate at onoe and 

"illiblo security, whether any part of the new building, and which part, 

lough to be used ns a dwelling without danger to the inhabitants. 

IOVEMENTS IS THE MANUFACTURE OK MILITARY IltTLE- 
MENTS, &C. 
r, great difficulty was experienced by tho English 
O Board, in transporting gunpowder to great distances in a dry con- 
Borne of the powder in the Crimea having become damp in its transit)* 
o be removed from the barrels with pickaxes. The powder is now sent 
in vulcanised canvas bags contained in barrels. The boga subsequently 
d many useful purposes. 

ig Other recent improvements in Military Science In-nujilit 
the fuUuwing: wooden barrack buildings are run* 
y an, by lueeassr'ro applications of soluble glass u< 
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rifle bullets are made by moulding (torn perfectly pure, and consequently very 
•oft lead, obtained by I'attinson's process. A million and a half of these bal- 
ls' be mode per week by BMUbJMfy. Shrapnel shell bulleta an 
a alloy of lend and antimony. The crude alloy i» obtained frota 
Hamburg, and is cheaper than either lend or antimony. The English mix 
chlorate of potash, the French nitrate of potash, with the fulminating mercury 
iiWHJ I'.ir lining percussion caps. The English caps are lees liable to corrosion 
B are the French. The substitution, in the percussion cap department, of 
nil for pure spirit, has prevented that imbibition of alcohol by 

I ivi>rk-i»'.iple which it was formerly impassible to prevent. English gun- 
powder is as a rale denser and more uniform in its composition and effects 

in foreign gunpowder, and keeps much better. From tlie more porouseon- 

ioo of the foreijrn powder, the whole of the charge is invariably consumed j 
whereas, with the English powder, portions of the uneonsumed charge fro- 
quently escape from the aperture of the gun, and are occasionally blown t*ck 
upon the gunners by the force of the wind. The French method of purifying 
nitre by washing lias been substituted for the English process of erystallhoitiori 
and fusion, with great advantage. 

The subject of the recent applications of science to the art of war, is thus 
reviewed by a recent lecturer before the I-ondon Hoy a! Institution: — 

Infernal machines warn, but little to be brought to destructive perfection. 
IinijiiliniT and poisonous materials havo been concocted with Satanic inge- 
nuity, and only not used because men hesitated to have recourse to such ta> 
:-.ofkilhiig Gunpowiii.>riiasundergonetheordealof extended 
akptfbMnt WrUi a view to its improvement ; it has received ijowcrful pres- 
sure, and thus been rendered superior in its uniformity and power of resisting 
the effects of transport and of exposure to the atmosphere, although the softer 
powtlcr used on the- OonliurHl in superior in sin '■'.-' ininiiie point of view, pro- 
vided it is required for rapid consumption, and also for its greater inflamma- 
bility. New explosive material* have been Introduced; thus, fulminate of 
mercury has been demonstrated to possess advantages over other detonating 
.:■ ..l.nl ;iinl methylMndsplrtti have been employed in large quan- 
tities for moistening highly combustible compositions. Basin, bituminous 
<iwd, pitch, boiled oil, Venice turpcnline, zinc, antimony, nnd coal tar naphtha 
have been employed or recommended as incendiary or smoke-prododng 
agents. "In endeavoring to prepare n compound of the chlorate of cop- 
per with ammonia, as a material for n brilliant purple Dr. II 
obtained beautifully crystalline compound off* powerfully explosive cha- 
racter tliat even its syrupy solution detonated sharply when struck with a 
hammer upon nn anvil." 
• Improvement in Vie Manufacture of Grin JZtrnlf. — An English patent recently 
granted to Samuel Pearson, refers to the manufacture of twisted barrels and 
pipe?. Arvnrdiiiir to the method of forming such barrels as now practised, a 
strip of metal is wound spirally round a centre,- — the edges of the strip form- 
ing butt or scarf joints, which nro found in practice to lie faulty. Sow this 
improvement consists in forming barrel* and pipes of two Y-shaped strips rjf 
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■ centro, whale the apex or narrow part of the 
I ■■• ■ d downwards, or nearest the centre, whereby 
the rf+ce* between the first strip will ho tilled up. nnd after being rolled and 
wvlded i'i H otherwise finished, will form n perfectly Uglit 

sod sottd twml or pipe. 

JMjwtaM '■' h '■'•■■ Wi:i'o'ii. '«'■'■ of Ortumct SMU tod ■■'.'<■■ Betha rV- 

mU. — An invention ofBidurd Vetera, London, consists in the employment of 
> hollow mould, made in two or more part?, intu which Hie metal or other 
■Mtncial to lie moulded, is poured through a pipe, which descends about 
npdway into the mould. — ond imparling to the mould, after a sufllcient amount 
of metal or other substance in a Quid or a semi-fluid state has been poured 
uWvio, two centrifugal motions at right angles or nearly so to earn other. 
Tb« centrifugal force acting in all directions, distributes the traitci.'- 
mould evenly all round the inside thereof, while: the internal pipe acts M b 
vent for the escape of air and gases, and prevents any cousiderabl' ■ 
of material (if any) being forced therefrom. On stopping the two motions and 
opening Ihn mould, the hollow article will drop out, perfectly formed. When 
making a ■atil, ■ ferrule, threaded on Iti inside, is sot round the internal pipe, 
and being incorporated with the shell, it will he ready Ibr receiving a fuse 
threaded with a corresponding screw. 

.: Rrptaiiny Firearm. — There has lately been commenced, in New 
■i: an extensive scale, the inarm, fact lire uf a rilled arm. the joint inven- 
tion of Messrs. Horace Smith and Daniel B. Wesson. As the nevaty 
consists more in the ball than in the gun itself, this may first be described, 
it i» a complete cartridge, eased water tight in metal. The bull is in the 
cylindro-conoidal or Minifi form, with a deep cavity in the backside in which 
is inserted both the powder and the percussion cap. A coating of cork inter- 
venes between the cup and the thin metal which forms the outer covering, 
Use softness and elasticity of which material remove* all possibility of explod- 
ing the powder by any ordinary violence. 

! is provided with a thin case extending the whole length 
under the buret TWb, by a simple moremBnt, is filled with balls which are 
ureas i. il backward by a coiled spring. The barrel is open at each end, and is 
cliatulwrud somewhat larger lit the breech to receive a hall easily. By a for- 
ward movement of a suitable lover jiist front of the trigger, the breech pin is 
drawn directly backwards, nnd * hill I is carried up uiid placed in line with the 
bore. Next, by drawing the same lever back to its original position, the 
branch pin la forced to its place driving toe bull Into the. barrel, nnd at the 
ssfne time puncturing by a point on its end quite through both the metallic 
covering and (he cork, and pressing fctrly apon the pcnaajrion portion of the 
Inrlnenrt cartridge. The gun is now loaded, and on pulling the trigger the • 
hammer strikes fiiir upon the hinder end of the breach-bin and N 
■afflotect shock to discharge the piece. 

The movement of the lever described in charging the rifioolso pushes bock 
th# hammer, or in other words cooks the gun, but in the smallest pistols It is 
found eaaior to place the thumb on the hammer and draw it back while tome 
ofUwflnjrrra irorir Hie /aver beneath. The mcelianbun V 




>iupll-hed ia stay simple and apparently durable, the movement of iho 
breoeh-pin being efleclcd by a toggle joint which is so nearly straight at the 
fane of the discharge that the WMMll prcdcoai little strain. The brecch-pta 
(Its very tightly, and it has been proved by trial that the pressure and inertia, 
of the hammer alone will keep the breech-pin in place oven if the toggle- joint 
and all the other parts sire removed. The penetration of the balls Una con- 
structed and projected appears about equal to those of tho MInte rifle, or (il 
that need be desired. The balls are prepared at n profit for $1 per hundred, 
and may be discharged at the rate of one per second. The ritiea bold thirty 
and the smallest pistols seven balls each. 

Improvement in Shot Gaaa.—By Buekel and Dorach, of Monroe, Mich. — 
This invention consists in giving the bam] of the gun a slightly undulating 
form, for the purpose of causing all the shot lo strike within u certain circle, 
and prevent its indiscriminate neutering, The barrel is divided into an odd 
number of parts, say live, seven, or nine, according to the length, the said 
parts being made alternately of larger and smaller diameter. The parts next 
the breocli and at the muzzle are ef tho larger diameter, and the intervening 
parti smaller and larger alternately, thus producing an undulating bore. 
Many experiments, we are told, have been made with shot guns of this con- 
struction, and the result in all cases is, that the shot full within and evenly 

■;-..■■■ I I :i ■ ■':,:■' . ■. ■ I- •i:il[,l , ili;_' llCYUIid. 

Jfcw Butkt JfacAtnt— Mr. Win. H. Ward, of Auburn, N". T„ has recently 
invented a machine, for manufacturing bullets from lead wire. The wire is 
ooilodupon rests ot the top of the machine, and suspended by means of arches, 
from which the lend is [">.".! ri,i\vrn\.mls intntlie machine, where it is measured 
and cut off as required Ihr each bulk I, after which it is ii>rn."l :■■ 
and formed into the desired shape by compression. It makes musket, rifle, 
and pistol, elongated, hollow, and conical expansion bullets; also round or 
plied balls all at the same time, Jtt otto comer it makes round balls, 
at another musket, at another rille, at tho other title and p • 
buBeW — each comer being double, with two sets or dies and punched, which 
gives eight bullets lo one revolution Of the machine. The machine is cspabto 
of being worked up to twenty-five turns in a minute, which is equal to MO 
bullets per minute, 12,000 per hour, or 130,000 per day. 

Improved Primer fur Fire Anns. — In this invention, by Lieut J. N. 
Ward, V. S. A,, the percussion hammer is made hollow, and the priming 
paper rolled up and placed within. Whenever the hammer is cocked the) 
paper is fed out for a little distance, and then eut off and exploded on the 
nipple by the descent of the hammer, It is certain in its operation, and 
the mechanism is simple. The Improvement Ban lie applied to all guns in 
use at a very small ooet, without any alteration in tho lock part, the only 
change being in the form of the hammer. 

Reeve*' Bneeh Loading Rifle. — In this English invention, a movable 
breech is employed, which is made to lit into the end of the rifle barrel, and 
is held in close contact with it by the lateral pressure of a wedge piece, 
which is hinged to the barrel and the lock frame, and which drops between 
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niece ia first withdrawn, and the breech slid back clear of the barrel into 
Uie ipso* vacated by the wedge piece. A small finger lever at the side 
•Udta) bock la the breech, which « then turned up and receives the charge; 
Uico. It ia brought down again into line with tiie barrel, slid forward, and 
forced into position by the wedge piece described. The movable breech in 
this rifle ia ■ charge chamber, and appears to be a supplementary device to 
Sharp's rifle. 

Matvlrr 0""- — Mi.i.-i-. Hut-fidl, of Liverpool, England, liavo during the 
post year constructed lad presented to the British Government, n piece of 
ordnance of most (mormons dimensions. The process of fabricating this 
huge mass was very simple. Square slabs of metal, of about 3 feet long by 
I* broad, wire welded together, and aa layer after layer was added to the 
maw the slabs were reversed in various directions, till the bulk presented to 
the eye the appearance of n huge, solid lump of iron, slightly conical in form, 
■■■,'. ■'! feet 10 inilif= diameter at tlio tbiak end. and tapering to abort 
9 feet 10 in I. II then weighed nearly 3d tons. 

Great care was taken, tmd all Hist science could suggest was brought 1.0 bear 
upon the process of lubrication, which lusted seven successive weeks, day and 
rj:d wus during that time regularly allowed to cool from 
Saturday night to Monday morning. Great care was taken to prevent the 
mass from receiving the blows of the hammer, or u arc usi iop from any other 
cauie, while it ma cold, or in a semi -heated state, in order to avoid the 
disintegration known to be produced in iron when hammered cold. Forty 
men were at times employed upon it, and the hammer used weighed nine 
tipui striking at every blow equal to a force of twelve tons. 

After the mass hod been roughly shaped, the process of boring was com- 
menced, the tan bore i t with un eleven-inch rat The material proved 

to be all that could be wished — not the slightest indication of crystallization, 

■ ■.■■*, nvilt, or looseness of texture was manifested. There had not 
bets the slightest kSperiMtoil in the forging. It was next bored with a 13} 

'. unit finally with a 1 3- inch— the distance bored being 131 feet- Ale' 1 

■ seas, the piece was finished in the ordinary manner, though in 

;-!.■ The iiilt weight of this piece of ordnance, alter comple- 
tion, was SI Ions 18 ewt, having been diminished a little over four tons 
bjr turning and boring. Tins was uenrly three tunes the weight of the 
groat St. ... ■ ighed 7 tons 17} cwt. Its diameter nt the 

breech id 4-i inches, tit the muzzle 37 inches; thickness of metal at the 
breech from Uie bore to the outside, 10} inches ; thickness at the muzzle 7} 

run ia discharged by means of a percussion hammer affixed at the 
breech, and such is the machinery connected with the raising and lowering 
of the instrument that a child might almost elevate it or depress it when in 
the stock*. It is capable of receiving a ball 303 pounds in weight, which, 
with a discliarge of UO pounds of powder, is expected to bo projected at 
Usest five miles. The capacity of the Princeton's gun was for a hall of 21U 
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MOVABLE TARGET. 

The following; ingenious contrivance lias bean adopted iii the 
gunnery ships uf El n.- British Kavy : It consists of a circular target, lilted I 
ball and socket snj.i[iort. nuJ I'.'ip.'iiih' uf heiujj moved in oil directions, bul 
rp.il that upon n String bung palled ita movements arc suddenly im> 
The targe: is placed atone end of the deck, and a wooden gun pointed tow; 
:■ r. The manual exorcise it- performed at this gun aa ntauyotl 
When the captain of tho gun oonea to the final operation or pointing, he aa 
itie and uia long string attached to the appanttu which alMata the target, i 
which is passed through a ring near the screw fixing the lock to the gun: i 
as soon as, in his estimation, the gun boars directly on the bull's-eye of 
target, ha pnils this string, as ho would tho lock-lanyard ; and in one hist 
the target becomes stationary. The officer superintending the exercise 
now the means of ■"—'"'"fl the position of tho gun, and of ascertain 
whether or not it has bean well pointed. This appeals to lonn an admin 
introduction to t lie niul practice with shot. 

This wooden gun, it may be mentioned, is fitted with a small eye-hole ri 
through its length, by which an object may be looked at along the via 
tho bore, and the difference uf [«>ini iiig by tin- line of metal and by n gun ■ 
parted is made at once apparent. This device was first SQggeaM hr 
Samuel rechcll, who remarks, that "in the first place it i* necessary to c 
rince sailors practically that the tiling you wish to teach them is at 
necessary." Until, therefore, "they are shown why the line of metal will not i 
for a point blank shot so well as a line produced hj disparting, and which shi 
be parallel to the axis of the bore, they will not euro whether they use a sig 



MJI'iMV K\ri: . I> IN" 11IK MANXrACTTHE or PAPER. 

P$j>tr frum Tie/im: Tunned Leather. — Lasare Ochs, of Belgium, hasot 
n patent for making paper from tho cuttings, waste leather, and scTBf 
tunned leather. Tho manufacture of paper from leather is an old story, i 
American patent was obtained for such paper many years since ; 
M. Oelis' method of treating his leather to take out the tanning is worthy c 
atteiiti'in lot It- Bmplicafy Tlio scraps of tanned leather are plni 
on the ends of arms or spokes on a wheel, and are made to revolve in 
dream of water, which operation, when continued, long enough, washes o< 
the tannin from tho leather. After this about 20 per cent, of old hemp I0] 
is mixed with tho scraps, and the whole is cut up ami reduced to jujLj., H 
which the paper is made. A very strong coarse wrapping paper is nuido 
this manner. 

Payer /ram tlie Bark of tin Cotton .?(<(((■.— Experiments have been receull 
'!■ \. . ! Op ■ hemp, suitable for paper manufacture, from the bark C 

I : ii a loir prospect of success. The best period for p 
lis cotton hemp Is aa soon aa practicable after the picking of cotl 

been Uni&od. The plants should then be pulled ny, *n4 4«ii-toWs«4«J 
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it liar, and afterwords broken up and the bark separated from (ho 

e ixxik. 

raring is (be claim for a patent recently grained fur improvements 
rag paper to William ('lark, of 1 <:<\ [on, Ohio; " 1 ilu nui ,b ■ 

IkaJiea in the pr< pavilion di' v*c.m-talilo material used in the 

a of paper. But I claim the boiling of coal tv Witt tin- MMW 
it vegetable material lor the manufacture of paper, in the manner and 
it forth, and for other similar purpose?, or purposes euljstiiiiti.-illjr tho 

■tirmrnt lii pr e p ari ng Paper pulp frorp Bit libra of Endegaitna 
— Thu object of this invention by Fraum Burke, of Montserral, West 
■ to convert the fibres of vegetables Into pulp, without having recourse 
B process of separating the fibrous matter from tho otli> I ■■ 
IB of vegetable substances ; and to effect this object, he adopts means for 
neously or in one process reducing the Bbres to pulp, and separating 
p fn.m the gummy and other vegetable matters with which tliey are 

■ ■ ■; ll." J-l :i|'ii 

b known as the plantain, the banana, and the aloe, ami any otbtt 
knees containing HI irons matters from whii-li the i.ilmr matu-rs 
il therein can be separated by water, whilst undergoing Um opcrali"ri 



if, the vegetable mMM to be aperattd afoata flrat out, 

L or bruised, for the purpose of reclueing it to audi a state of division 

t of its introduction into n mill to be ground. If the vegetable 

banana, aloe, or any other similar vegetable substance in a green 

il is preferred to crush it between rollers, so as todepriveit of its fluid 

To reduce the vegetable matters lo pieces of a convenient sUe, a 

lev, sow, or other convenient means may ba used, according to ihe 

e of the material. The malerial thus prepared, is ground in a mill 

ofa pair of plain stones, similar to those of an ordinary Hour mill, with 

'ier or upper stone somewhat enlarged, so as to facilitate 

in of ihe material Either the upper or the lower stone of the 

it convenient to have the upper 



■ given to ii 



I 111*' R 









y Hour mills. The material to be ground is fed simultaneously trim a 
■■" the eye of the mill; the supply of water being sufficient 
iie vegetable material when ground into a fluid pulp. 
* rtaod may bo either hot or coM, but cold water is preferred, and 
ty, any chemical agent may lie dissolved in it to facilitate the 
n of thellbrcs from the other vegetable matte™ with Brhioo I 

jetable lit ires, as they are ground to a pulp, are thrown 

igh is placed to receive 

vbb, hy which the librous ptitp il 

1 1 aivay carrying with it the finhiblo 

I, and also many minutely-divided insoluble or uou-libnms matters 

li may have been separated from the flbrous matters by tlie action of tiro 
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M' BRIDE'S NEW FLAX SCCTCHISG M.H.'IIIXE. 

A. now llnx scutching machine has been recently brought uut in Ireland, 
whidi has elicited the highest encomium* for I litis Hhiiiwi and 
working. 

The s|i.'n-«. the machine occupies is about 17 by 10 feet ; the holding of the 
■ i j of a horizontal wheel of about three feet in i" 
having on its circumference two grooves, in which grooves, by endless 
kapt tight, by a counter-weight, the flax straw is held firmly between ihr 
grooves and rupee, to ho taken slowly round to the breaker^ 
blades. It is here that the great imf.ro vemviit occurs; these blfli 
iu a peculiar manner on the horizontal shafts, parallel to each other, but on 
different, levels; each shaft carries anus, placed opposite to each oilier, so 
contrived m to pasa each other without coming in contact ; to these anna lb* 
scutching blades are fixed, passing each other in intersecting circles, llwinteri 
aoction taking place immediately Wow the circumference of t,ho holding 
■.-.:.,■ il..- rim rapidly. Iml ^eully. nn either aide idternntely, 
it ia slowly paaeed under their action in I lie grooves of the holding wheel ; 
mod at one end, it is grasped at the proper moment by tbo bold- 
ing apparatus of the wooud pair of the scutchers, being counterparts of tha 
first, but so aet that the other and of the straw is effectually nlnannd, and thus 
llie finished fibre passes out ready br the manufacturer. 

The machine is perfectly se if-mring. merely requiring the flax straw to ba 
put in on one side, and the ilax finished is taken from the other aide, From 
the mom™t the straw enter* into the machino. no further attention ia neces- 
sary, and no skilled workmco ore required, as any boy or girl of fourteen or 
fifteen can be Uught to feci it iu two or three hours, — the maohine doe* it 
all, and delivers the (lax well scutched. All clasps, or holders for fastening 
the straw, are dispensed with, the attendants arc not liable to accident*, end 
the important object- -security from the annoyance of duet — ia attained, for bjr 
(■!!!i ply .-h'miiin; tin.- 1 1 1:1. -I; : in- j: few feetj il.'' ^ 1 ale of the tow and 
duet pass away beneath. 

CAIJCO PBXXKKO, 
Mr. Mercer of Manchester, England, is now engaged in superintending one 
of the moat curious historical and sek-ulitii.' works „( il L i? day, viz. a " History 
of Calico Printing." Of the Interest of nich a history, even to idle reader*, 
Snot exist a doubt, fur the history of calioo printing connects it8f¥ 
intimately with the history of dress, of manners, and of taste, in n large por- 
tion of the ltabituble globe. The Manchester designer has to please the Greek 
prince and the Australian savage: to satisfy tbo King of Dehotny and the fish- 
wife of BiUingagate. Such of our readeri as have seen the mogednoe of a 
wholesale PriiiUcllcr, and have noticed how curiously the taste in Fine Art 
varies with latitude — from the warmth of Lima and Rio to the chastity of 
d Dnntiic, — will leel how much a series e( pattern books may sag- 
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)f Brazil — She Amekota of tho Cape and the Raj of the Himalaya 
has each his own Style, his own color, bis own pattern. Calico Printing has 
la adapt itself to the Greek of Athens, the Arab of the wilderness, 'he prieet 
of floonres: the taste of tho ladies of Canton, of the Court beauties of Siarn, of 

■ ma of Persia and Turkey must be remembered under j>ain of loss. 

Ilr records of a manufacture which has to oodcuM bo i j tut 

tntmtjf euch various whims, cannot fail, we repeat, to interest many persons, 
•ml u> chum a place in every good library. A History of Calico Printing 
would b» n curious, valuable, and appropriate present for Manchester to make 
rsiry of Criiiti.'ni|ior.iry liiMi ry. 

: '.hi proposed is as follows: — Tin- work i- to lie. diiideil into sis parts ; 
the flirt part would be an i 1 1 T i ■. . . j n . ■ i . . ■- v hit-lory of the :irt ''nun Ibe year 1750, 
. ;.:irtnient; lli i> second would cum prise the lii-lory of the 
our ruin icnl department by Mr. Bennet Woodcrofl j— the third would embrace 
the history of the coloring mutters, chemical compounds, and other materials 
ami in calico printing, by IV. Iv Sehunck ; < In- fourth would be the history 

i -eing process, including color mixing, and the actual printing, by Mr. 
J. Graham ; — the fifth, tlio artistic department ; the lirst part of it being 
ngravi ng, by .Mr. Joseph Lockett, and the second to include pat- 
terns, Mid all particulars relating to taste: — the sixth, statistics of calico print- 

-.._..™„_ 

of Boston exhibited a model of a color printing machine intended to be used in 

the manufacture of Creunillc i^arpots. Tho machine was patented in lbo4 in 

our own and loreign countries, but had be u allowed to remain quiet until u 

large one could ho finished and tried. This had now been accomplished with 

bdcIi aiuwss that the first yard of stuff passed through the machine unex- 

■ bgOlillolj perfect, Tho in m luiact ure of rich, many colored 

jb is usually Very slow and expensive. Colors dyed iu the wool ore 

it icoording both to the kind of drag^ad the degree of boat 

employed in steaming. Scarlet is a fast color, as it is heated to 319° ; but ■ 

. ■ -nine drug in heated only to blood-warm, Of thereabotfe, 

and ia liable to fade when in use. it was very difficult to weave a large 

. : 1 only a small quantity of the wool employed came in 

eight. To remedy :ill these evils, a Mr. Wliytock of Edinburgh invented a 

process for printing tapestry carpets, and Messrs. .lolui Crosslcy ft Sons ofHnll- 

(ax had engaged very largely in tho manufacture. The method was thai, of 

the warp alone by a slow process on u large cylinder, and afterwords 

waiving it as carefully .is possible. In printing, Ihe tints wire impressed oil 

the good-. pfOceei equally applied to the whole, which 

■ lie r!;-, .!■ ,-■! I'- 
COM! waa supposed to open the |>orcs of the wool and allmv I ho coloring I 
Rollers cannot print heavy earpeta well, as the coloring IK 
Oaliaot be rotained, bul squeezes Ibrward ns the i-\U draw in '*— ***"*!. 
Moots mum be loaded very heavily with colors, anA y 
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ic upon the goods. This ia now done by band in the Cronuille 
carpet making; hut the machine under notice hod proved itself capable of 
pmitiny perfectly at the rate of 4,000 yards per day. 

Tire full-aiscd machine weighs 30 tons, and ia some 40 feet long and 13 
luph, and prints colore. The width is audi that the blocks or cured 
" forms : ' may he moved bodily out to one aide after each in. , 
supplied with a fresh coat of color. These blocks, when in use, are in abeo- 
.. i'i pre**, reds by Bide Upon the carpet, but to offord sufficient 
rui'in for applying the color, and also to strengthen the training, the form* an 
moved out, three to one aide and the alternate three to the other, so thai the 
coloring sieves are separated by a space milch wider than is necessary to 
MVCOt mixing. Mr. 0. considered the iiiiiehiDc capable of produeiog very due 
dree* good* and rery rich paper hangings, such as are now only imported. He 
■in piece of very i ipensive (brtBgn goods 130 distinct colon. 

e great point in the goods so produced is the perfect " register " or fitting 
of each impression exactly to its place without any of the over!ap|iing ami 
distortions generally observed. This is partly owing to a peculiar method of 
holding and moving forward, the fabric after each impression, which insures 
the absence of any stretch or irregularity. Another point is the practicability 
of printing paper hangings so fur heating the table over which it moves that 
the color first printed would be dry before reaching the last form, ready to 
receive another color upon the first when necessary. It is in this way that 
the veins are displayed in a darker lint upon the surface of grocu leaves. 

SEAJ1XBS3 GARMENTS. 
has been patented, and i.s new in operation for the manu- 
lacture of seamless clothing by the S<:mi!i-..!< (iarment Manufacturing Com- 
pany, at Wlnohenckm, Moss. The process is as follow*: The wool, is it 
passes through the carding machine, ia woven upon cylinders of peculiar 
shape, the layers of wool crossing each other at different angles, llie fibres 
being stretched to lla-ir nimi.wt, uisik injj a close, well woven batt, which can 
bo formed into cout bodies; others into sleeves, pantaloons, mitten*, shoes, 
leggings, and the like. Over these cylinders are drawn closely-lilting bags, or 
coverings of cloth : the whole ia then immersed in water, whence they are 
taken and dropped into metallic tubes heated by steam. A slight vibratory 
motion is there given them, which felts the woo] in "a few minutes, leaving; 
when coats are to be made, the enda of the sleeves and the arm holes of 
the coat soft; they are then joined and firmly felted together, producing 
a coat perfect in shape and even in texture. They are then fulled until Uiey 
1-ecomo firm and solid. Most of those garments arc dyed in the wool before 
carding; those that are not are et this Htago ready for the dy.-r. NVit 
they are dried on copper forma in the shape of men, heated by steam. 
While upon these forms they go through a finishing process, which gives 
them the appearance of the goods known as Beaver Cloth. They are now 
ready for lining and trimming, which is done according la 
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EEVrtiRKINi; r7ASTK PERU OK CLOTH. 

A patent ha recently been secured in Rn gjwfl by Mr. S. C. Lixier, for 
rwlndiijt bard waste Bore with n twbl in it. like cord, or woven cloth of 
cotttm, aiik. At-., to be worked over again. The waste is first cut in a 
murtiine in abort lengths, th.-n i: is put into » rnu'chiiii; liuving re vol ring 
arms, like a rotary Hail, and heat for some time. This loosens the covers] 
brands in the (ante roanner that plasterers loosen tin- hair used I" mix with 
-.■ill". After this beating it is placed in a chamber and 
exposed to the action of steam, then taken mil. dried, and submitted to the 
actum of the common carding engine of a cotton factory. This process is 
stated to be a great imp rove merit in the way of treating shoddy, or waste 
■ 'iked and put into new fabrics. 

Another fun-ism invention, apjilical ,).:- |t> tiiwiies or <>Micr tiihrir; 
rags or pieces of new goods) composed portly of wool and partly of vegetable 
fibre*, consists in u mode of removing the vegetable from the woollen fibres, 
and thereby obtaining the latter in a suitable state for manufacturing pur- 
pcaes; the same, consequently, offers an easy mode for removing the threads 
ft™n rugs with which the Beams, but Ion holes, or other parts have been sewn. 
The rags or other goods, after having been cleaned to a certain extent, bj 
any of the known means, are put into an acid bath (whether cold or suitably 
boated) containing one hundred parts (by measure) of water; from four to 
Ave parts of common sulphuric acid of commerce; and about one part of 
alcohol ; and in this bath they are left as long as required for disintegrating 
siifhciontly the vegetable fibres. The goods are then removed from the acid 
bath; after which, the greater port of the liquid is pressed out, and the 
goods dried by any suitable means — rare being taken to spread them out as 
evenly as possible. When dried, they are sutimiitvij to a beating engine, or 
other Contrivance, for removing the woollen fibres torn Iho partly decomposed 
vegetable Dbrea that may still adhere to them; after which the wool is 
thoroughly washed in water, or in a weak alkaline or soap bath, in order to 
deprive it of ocid ; it is then again dried, and hi tins state is ready to bo pre- 
pared for spinning or other manufacturing purposes. 

Tho jaieiitec claims the mode of submitting tissues or other fabrics, oom- 
pcaed partly of woollen and partly of vegetable fibres, to a hath of diluted 
ealplmric odd, to which a small portion of alcohol is added ; by the action of 
which bath, and of the processes above described, the vegetable fibres are 
readily removed from the wool, and leave it in a fit state for being again 
employed for spinning or other manufacturing purposes. 



IIHIItIMI IIH 

GuJinjJlVAtn 



n m.iiiii\i;i;y ixu: manufacturing 

FAllRIi S. 



ig Mathinrty.— W. Stevenson and William Crawford, ofLocbwiunocn, 
1, bftre obtained a potent for improvements in carding machinery, 
which oppear to be novel and good. In its main details their cording engine 
resemble* those in common use. having a feeding \u and. cavoAti% tt^ttntaa. 
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iltou passes through (lit imwhine in The usual mann* 

■ .in carding cylinder, but in -!■■■:;■! .■" .i iUii;: ><i removing the 

■t prusoat practised, a disk can! ir (.-i14l1-v.il (ur this purpose. — Tbi* 

of metal covered with caul teeth, mnl nt upou 11 vertical rotating sr 

put 1 position iluit the card laee of 1 lie disk works wills 

intact with the wire eord teeth ou the horizontal main cyl' 
The wptOllTI surface motions of the main cylinder mid the disk curd ire 
■t right angles with each other, and as the main cylinder revolves, tin 

r- v.hiug also across the path, as it were, of the BUI 
surface, strips uud carries away the wool or cotton from the main 
The fibrous material is thus carried round by toe dink clear anay froi 
main cylinder, mid one ur more dulling i>hjiIi.-= b.itv arranged to work 
the disk laird face, the fibrous material is stripped nil 1 lii> di.-k card, and 
forward to a duplex endless apron arrangement The apron nrrangciiw 
■ e.iatiiiii'ins fivmrd traverse, in Ihe usual manner, for the conveyance of 
the fibrous material away from the actual carding apparatus. But in addition 
to Ibis traverse it has also a lateral vibrating action horieontnUy, fur tin- 
purpose of giving a rubbing rolling action to the fibrous material, to com- 
plete the sliver or roving. To give greater affect to this Blubbing rolling 
process, the endless aprons are made double, the fibrous material being passed 
along between the two contiguous lengths of aprons, the lateral action of which 
ii in opposite directions, and givoa the requisite rubbing rolling action to the 
fibres, and condenses the alivera for further preparation and manufacture. 
And to aid the rolling or condensing action for solidifying the sliver as it 
i ■ '!■■; 1 ■ !.-■ ■■I'.i- — jpforui :! may be passed through a revolving tube-. 
for the purpose of adding a further condensing twist to the fibres. Instead 
of traversing aprons, duplex action rollers may be used for traversing and 
rolling the slivers. It is intended to employ this improved machinery for 
textile manufactures, hut it is particularly applicable in wool carding, so as to 
produce slivers of any length in a convenient manner. 

Bag Looms. — Thu weaving of bags without seam is becoming quite an 
extensive brauch of tnaiiufiicture. An improvement recently patented by 
Messrs. Jilaon and Sparhawk of Lewiston, Me., bus for its object I 
automatically the operation of the harness so as to weave a bog 1 
then to close the bottom, afterwards to commence wealing open again, and » 
on. It can bo applied to a common loom, four or six leaves of harness baity 
required, according to whether a plain or twilled bag is desired. The principal 
(feature of the invention consists in a studded pattern cylinder having the 
studs attached to movable slides, arranged longitudinally to the cyttaiafM 
By shifting these slides in one direction, the studs are brought to a proper 
position to cause the harness Id operate in a suitable manner to weave the 
open part of the bag. and by shilling them in the opposite direction, tliostoda 
'< 1 a position to cause the harness so to operate as to close the 
bottom. These movements are all effected by sell-acting devices, and can be 

■ weave bugs of any length desired. 

■ I Syiindte.— A spindle invented by Mr, M. Ii II ■ 
: 1 from any heretofore introduced among 
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ft abort spindle, costing filly cents Icm per spindle in a frame tli 

U'iu is lilted to Hie gpuiiik- revolving around it 

i of (he warve is a tube, which, entering (I 
base of the bobbin, gives mo linn 10 the bobbin in j<nn. the other, pi 

. .-> piu ill lbe base ui' lbe buiibiu, sailed !i 

bote to the upper plane of the warve. Motion is communicated to the mure, 

i- ibjii, in Hit' same way 3s it is given on a frame oflivo 

■ 

Improvement in Hat Felting lHadiin-.i. — Iii 11 patfiiti-d improvement of Jaa. 

S. Taylor of Daubiiry, Couu., there ia a [urge cylinder, haying on its periphery 

ft ieriee of rollers, and over these is placed :m elastic cover or jacket The 

tarjre cylinder rotates in one direction and the rollers in another. The hat 

■■■■ carried around and felled by rubbing between the rollers and Oie 

Jacket, and are discharged at the mouth of the machine, where they are put in. 

Tha machine ia adapted especially ibr felting the liner quality of fur hats, for 

iilIii ensy motion to the felts, and works them in hot water We 

; iin.'d that two men can do three times more work with one of theso 

machine* than they can by hand. — Scientific American. 

fttck !'■■' '■"■' 1 >-■!■■ — Aii inp.-iiiima ri 1 :ii-l ■! d ._■ h;ia n i-.-i.ili been oonstroeted bj 
Mr. Charles Uoll. of Stafford, Ct, for renovating the flocks used in the manu- 
facture of •■■ ■ istfl of 11 cylinder, fourteen inches long and 
twelve in diameter, covered with cast iron plaies, on the outer surlace of 
which are null conical teeth, one half inch in length. Tliiseyliuder revolves 
about two hundred turns per minute "~< juxtaposition to an apron of iron, 
between wltich and the rotating cylinder the Books pass, and from which they' 
fall. "While railing, they are pervaded by a strong tide of air from a blower, 
which runs about 800 turns per minute. By the wind of the blower the Hooka 
are carried ont through a prepared otitic.', ivtsili' oilier more ponderous and 
foreign matters full under the machine. Ia this manner the Docks are rono- 
Tbo machine is made of iron, and casta aliout fifty dollars. 
lag Cloth. — Sir Charles E. Grey of England has taken out a patent for 
the imp of and dreeing woollen foods, by siilstitiiting n new material 
teasels, which have been Used from time Immemorial (br this 
■ 1 of plants known in the West ladies 
jome botanists called OttUandina Bow 
due. These prickly burrs are stated to be far superior, for napping, to the 
. '■■■ nbtaini d in any ipnuitity. and are cheaper. 
■ g. — William Norton of York, V.h 
weaving two webs or eloth nt once in one loom. He employs two foandn- 
■ 

■■■■ wip and breoat beams. There are two shuttle raceway* on 
the fame lay, and D double dcnl reed ia used. The two shuttles work across 
ame time, and the operation* are por- 
ously. Two webs of cloth are thus produced nt the same 
m, and thus, in a liidoi . I l.y the douhle 

, -lie loom. The looms, 
..:- inortion lo iV." turn* - 
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they can execute. These looms, however, have Ihh* serious defect; theopers- 
ir cannot well tie broken threads of notice defects in the lower 
web. 

Ttoilkd and Plain Weaving in one Lwm. — It A. Wbytinw and Junes 
Iteven, of Glasgow, have obtained a patent for a self-acting mechanical 
it in loom?, whereby alternate twill and plain wearing MB be 
a power looms. Four beddles aro used, which arc operated by 
r levers that aro depressed by cruris on a revolving shaft, which makes 
a revolution during the lime that four jiicks are thrown by the shut lie When 
b twilling action a required, the tour hoddlo levers are worked separately 
n the proper rotation to make the twill: but when plsun weaving is required 
o tho wob, the heddlc levers ore coupled in imirs, and the cam, as it cornea 
i, actuates each pair at once, as wilh two heddles in plain work; the 
four lieddlea aro Ihen arranged precisely as in plain cloth wearing. In the 
loom of the inventors, tho change froru plain to twilled work is donobyaself 
;g device, and peculiar fashionable fabrics, pnrt twilled and part plain, are 



PAPER HANGINGS IN OIL COLORS. 

Mr. Peter Trumbull has secured a patent in England for the manufacture 
of paper hangings with oil instead of water colors. By the ubo of oil colors 
several objections to the use of paper hangings made from water colors can be 
obviated, such as the expedition wilh whieii tho latter are obliged to be 
printed — the paper being necessarily wet, end each color printed separately 1 — 
and which, therefore, does not admit of tho proper working and classification 
of tho colors empluj-ed, and although when dry they look riob and sightly, 
yet when varnished tho colors sink and present a liansh appearance. The 
patentee, though using the ordinary paper, double coats it with composition 
made with a solution of india robber, tallow, japan, soap, and size, hi certain 
proportions, rendering the paper impermeable, strong, elastic and durable. 
The paper thus prepared and dried is then (in tho manner usually practised 
by grninors in wood) marbled, or otherwise ornamented with colors, «Ctn- 
d of tho following Ingredients: — Oxtehloride of lead or r.inc. japno, tu> 
pen tine, and raw linseed oil, mind in (he ordinary manner, to produce tlw 
deeired colors. When dry they will have a gloss almost equal to one coat «■* 
Tarnish. Tarnish can be applied to enhance the beauty of the paper, which 
e net require any preparation to receive it. 



I FOB WOOD AMI OTHER HARD SUBSTANCES. 
Mr. F. 0. Lepage has lately obtained a patent in England for a new oo 
position of materials which may be employed as a substitute for wood, loath 
bone, metal, and other hard or plastic Mbstanoss, mid the method of mat 
factoring which is as follows : — 

its of a combination of sawdust and albumen. The sawdust mi 

I, be mixed with vegetable, mineral, or metallic powders, and 1 

a with any other glutinous substance : or instead of tniiing (he M 

"le sawdust may be cnttMnaA wWi nwj <t 
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w g*U(itu>i» su bet. inc, such as geUtfne, oc Am or with dnmfaioni aalni 
Pure albumen ItWiioImJ ftcro eggs, Hood, A..-., h preferred fcr (ho purpose of 

. ■ : . . ■ . . ■ ■ . 

follows: — Tic? palontce first soaks the sawdust (nit*"! -.■. ■ 

damed sod liquefied by water orotherwlae.. 
He then dr.es it well. Mid subjects it to pres.-Mv in m> liydi-.eilir pre'.-?, <.r by 
any suitable menus. He next ptaeatbe substance In a mould of the required 
abace (nreferriiig a mould made of steel) in such quantity llint after forcing it 
■raid it may exactly fill it. neither more nor lees. While the pres- 
sure* to bring effected, heat ia applied to the mould until the moulding i- ton- 
plated, bye steam jacket, Lot plates, surrounding it -with hoi ban, bj direct 
or radiatod heat, or otherwise. As soon as the moulding ia completed the 
iwnilii is suddenly cooled by beiDg immerse,] i 

over it. or in any other suitable manner. Coloring or other substances may, 
if desired, be added to tLe sawdust and albumen. Metal castings or orna- 
ments ia relief in metal or other material may be applied on the DO 
bafero pressure, or the articles may be ornamented by engraving the inner 
surfaces of the moidds in which they are shaped. The new composition may 
be applied (n the manufacture of a variety of nitidis tV>r which wood, ivory, 
guttji perclia, and other hard and plastic substances axe now employed, such, 
fix example, as pipes, chess men, picture frames, boxes, cornices, furniture, 
combe, knife and other handles, book covers, brooches, and various ornamental 



in manufacturing common shirred goods (he rubber is out up into threads 

a machine which causes much waste, of stock at the -ides and ends of the 

»t from which the threads are cut: much time Li also lead in examining the 

••da, to seo that none but perfect one? are used, and much labor ii 

n the frequent sharpening required by the cuttera. The threads 

d by tho machine are placed in a stretched state at a short distance 

■fan between the cemented surfaces of two sheets of cambric or other cloth, 

and tho whole is then passed through rollers. winch cause, the two sheets or 

cloth to adbore together in the spaces between the threads of rubber; but 

there- ia little or no adhesion or tho robber and I he ehiMi, ami iln nsajoeoog 

ia, that tho durability of the gooils is much less than it would be if all the 
parts of the rubber adhered to the cloth. 

Mr. Richard McMullen, of Sew Brunswick. N. J., has recently invented an 
irupniicd process whereby he is enabled to produce shirred goods with n sheet 
of buna rubber lining the entire surface of the cloth, thereby obviatir— — — •* 

and employing a much less weight of rubber to pre' 1 •'abri' 

strength, elasticity, and durability. This object I- 
hut all attempt* to make every purl of 
sheet* of woven fabric In 1 1 
The imjjoved preccm i* as fo, 1 the f 
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tbeet of rubber are roughened in ito manufacture, by placing it between 
two coarse cloths and then passing it through HbDto <•< spreading roQcra 
between the coarse cloths after it leaves the rollers; or by pMBBfl lln- 
before it becomes hard or set, between tho surfaces of two rough rollers, or 
any other surfaces suitable to produce a roughness or a aeries of minute cavi- 
ties all over both surfaces of the sheet. It is next vulcanized, and afterwards 
bailed in a sohiti.in of potash to remove tk* sulphur which is precipitated 00 
the surface after vulcanization, and which would prevent adhesion. After 
this the cement is spread over both surfaces of the rubber, and the cloth is 
applied in the usual way, while the rubber is kept at such a tension w ■ 
necessary to give the goods the degree of elasticity required, and the whole is 
passed between rollers wlileh have plain smooth surfaces. Plain smooth rol- 
fers are the best for this purpose, as they insure better adhesion of all parts of 
the surface of the rubber and cloth ; but a rib or figure may. if desired, ba 
produced on the surface of the goods by grooving, embossing, engraving, 
indenting, or otherwise ornamenting the periphery of one of tho rollers and 
covering tho other roller with felt or some yielding substance. This rolling 
operation completes Ihe process. 

PERFORATED OR SOLID BRICKS. 
Some experiments hnve lately teen instituted at BelLst, Ireland, on the 
comparative sustaining power of patent perforated bricks and bricks of 
the ordinary kind. In each case a pier of four courses of the bricks to b» 
tested was built, in Roman cemeut, on the table of a powerful hydraulic press, 
and allowed at least 34 hours thoroughly to set. A light scale board was 
suspended to the safety-valve lever of the press, on which there were placed 
successive weights, until the pier of bricks on the table of the press m 
crushed. The number of weights was increased a quarter of-a pound at a 
time (being an equivalent to an increment of 10 tons on the press), com- 
mencing at 30 tons, this starting point being the effect due to the united 
weights of the level and scale board. The pump was worked very slowly, to 
n produced otherwise by the Inertia of the water. Tho 
is made with good ordinary brick, in a pier of 18 in. square, 
built in Tour courses. This showed symptoms of failing with 110 tons, and 
was crushed with 150 tons. A pier or the same dimensions of perforated 
bricks begun to crack with '"70 tons, and was crushed with 350 tons. * 
.t.-.hn M'.Wil driving expressed a desire to witness a repetition of these expe- 
riment?, at his request a pier of in. square of each kind of bricks was bu* 
in cement, in four courses as before, and with especial care to have the joints 
as thin as possible. The common bricks failed with 40 tDM, whereas tbc 
' hricks sustained 130 tons before it was crushed. It educing the 
result of these experiments to tho effect upon n superficial foot, common 
bricks, in the first experiment, were crushed hy fill) tons to Ihe square foot, 
cm to the second, the mean being 6»j tons. Patent perlbrsted 
nuM in the lirst STportmeel by 186J t.'n- pt* superficial (bet, 
and in the second by 3IS1 tons, the mean being 184} tons. 
' .' ^ ■ .-' -' 
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Sortely of Arts, Mid the importance of tho mule to the country was illustrated 
by the following statement. The qua»ti(j- of bricks made per annum in 
Kaeland is 1,800,000,000; Manchester alouo milking 130,000,000, London 
averaging about the same. Taking bricks nt the low average of three tona 
par 1000, the annual weight would be C, -100,001} tons, and the capital em- 
ployed a.000,000 pounds sterling or nearly ton millions of dollars. The 
number of patents connected witli the manufacture was stated to be 330. 

PLASTIC ZINC" FOB ROOMS. 

At a recent meeting of the French Academy, M. Dumas communicated tho 



particulars of a recent invention by M. SoroL which promises to bo of great 
advantage to plasterers and workers in stucco. Ho stated that tho invention 
consisted in the discovery of a property possessed by ojtychlorido of zinc, 
which renders it superior to the plaster of Paris for coating the walla of rooms. 
It is applied in the following manner : " A coat of oxyd of zinc mixed with 
slza, and made up tike a wash, is llrsi. laid on the wall, ceiling, or wainscot, 
and over that a coat of chloride of tine applied, being prepared in the same 
iraj as the first wash. The oxyd and chloride effect an immediate combina- 
tion, andtotin a kind of nun cut, smooth and pi.lished us glass, and possessing 
all the advantages of oil paint without its disadvantages of smell, 4c. The 
inventor further suggests the employment of oxychlorido of zinc as a paint 
for iron, and also to stop hollow teeth, for which Its plasticity and subsequent 
hardness and impenetrability to the moisture of tho mouth, render it particu- 
krlv applicable, 

DOW done in London by a hose. A reservoir of tho paint or 
color is sot on a parapet, and tho workman uses a hollow brush connected 
means of a length of half-inch hose. Tho consequonco is, that 
works away with a never ceasing supply. 



: 
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the practical and mechanical arts the Japanese show great dexterity ; 
he rudenosH of their tools and their imperfect knowledge of ma- 
chinery are considered, the perfection of their manual skill appears marvellous. 
Their handicraftsmen are as expert as any in the world, and, with a free 
development of the inventive powers of the people, the Japanese would not 
remain long behind the most successful mtmulhcturing nations. Their euri- 
osity to learn the results of the material progress of other people, and their 
readinen in adapting them to their own uses, would soon, under a less eiclu- 
■bre policy of government, which isolntes thorn from national communion, 
niici thorn to a level with the most fiivorod countries. Once possessed of tho 
requisition* of the past and present of the civilized world, the Japanese would 
enter « powerilil competitors in the race of mechanical success in the future. 
" Every American admired the skilful workmanship of the carpenters as di* 
LhTiBfci lilt iiilHllliiiliini if llin wood work in the house* -djust- 

ment and smooth Oman of tha Jointing, the regularity of ' 
naat framing and easy working of the V 
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panels and nm Tlit general designs of the houses and public building* 

were very inferior to the execution <>f the debuts oil istruction. The former 

were uniform, and probably in accordance with the ancient models, and 
showed a constraint of invenlivo power within rules doubtless prescribed by 
. i.ut; while the latter evinced that perfection of finish which belong* 
to progressive experience. Ab in the carpentry bo in the masonry, there wi 
no freedom uor boldness of coin-option, but tho most complete elocution. 
Their stone was welt cut, and their walls strongly and regularly built, 
generally in the massive Cyclopean style. The coopers were found to be 
very expert at Llakodadi, where a large number of barrels was eousUDtly in 
the process of luauufacture, Tor pocking tho dried and suited fish. The barrels 
are firkin-shaped, bulging at the top, and are rapidly and skilfully hooped 
with plaited bamboo. There are many workers in metal lor ornamental oi 
Useful purposes. The Japanese understand well the carbonizing of iron, u 
the temper of much of their steel ia good, as was proved by the polish ai 
sharpness of their sword blades. The cut Ion* however, in common use . 
Dalcodadi was of an inferior kind, and tho barber of one of the ships pro- 
nounced a razor purchased in the town as being abominably bad, neither cut- 
ting nor capable of being made to cut. — American EcpeiiMvH to Hit Ghinttt 
Seas and Japan. 

LIYEKM ORE'S BARBEL MAt.niXEBY. 
It is difficult, if not impossible, to estimate bow mauy millions of kega, 
ball their varieties, are annually required 
throughout tho world. It has been said of the Chinese, whose skill in ex* 
cuting other impossiliililii's in wood in unapproachable, that they can mat 
anything except a barrel ; hut throughout tho rest of the civilized world w 
believe common consent agrees with the experience of ages in demanding foe 
general packing purposes precisely the qualities found in tluw 
Le. convenient size for handling, rounduess for rolling, projecting chimes to 
be soiled in hoisting, and a swelled bilge to allow of tightening by drhiag the 
hoops. Economy demands that the whole shall be of wood in 
but a due regard to efficiency and tightness requires a high degree of p«»- 
Action in the workmanship. To fulfil all these conditions by machinery, and 
■HO&MN pexibot barrels in any other manner than hy the cooper's tools 
sod the cresset Ore, has come to bo considered almost an impossibility- Ma- 
chines liir sawing out a form tolerably approximating to that of a st»TB hare 
been put in use with good success for some purposes ; and a powerful engine 
for biting off large shavings or chips in just the form desired baa astonished 
a at all our fairs; and both these, with many others, have con- 
tributed their quota to the immense number or hooped and headed mm 
which inclose the Door, rice, beans, fruit, and "sundries' 1 in transportation or 
our widoly-ex tended country. But the importance of tolerably 
tight and well rosdo barrels for flour is plainly apparent in every warehouse, 
where the wastoof the "double extra," "fancy," "superfine" material can be 
observed, and tho employment of barrels absolutely water tight, by pi 
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iMkf to iu value. The linnd made barrel" generally used for good Hour 
forte State from S5 to 4.1 cents each, and in many milling loea- 
Ibarsas high v 60 cents; while'harrols made sufficiently tight for continuing 
uii are sold ait nearly or ouite five cents Tor each gallon of cubical contents. 

A machine, or rather set of machines, designed for Ibo purpose of manti- 
aanMtug the nana of h barrel with inflection equalling or excelling that of 
bmh1 labor, has been lately invented and put in use by Mr, Geo. W. Liver- 
•or* of Cambridge port, Maes. The practical working of Iho invention leave* 
p>. rootji for doubt that It 'e capable of producing barrels absolutely perfect in 
tirm. strength, and tightness, M well as in beauty of appearance. This last 
dement depends in a high degree on the perfection of the planing machine 

ployed Upon llie stuff a species of maebini 
powers are wcli understood, and therefore may be passed over very slightly, 

III Mi. l.ivi ■■;■! .. laves are "shaped'' by a process some- 

what analogous to the steaming and bending in common un, or perhaps still 
miTB lo the ship linilw r bcmliiij,' siliuiit which some noise was made a Onr 
years sine*, hut prhieb, like the i lectrio telegraph in the ooonl 
grave opinion, " would do iv.ll enough for small bundles, but never for large 
packages." In one vitally important jwiint, however, it differs from any sunh 

pBOMMi nd tbat b Ha Ins <.irn:-"ii.- in-i ii.iu. The bending li Maesnnjhtad in 

a twinkling by passing the flat sawed stave, after smoothing it in a Wood- 
worth's planing machine stin.1 axpoanrB to a mixture of air and steam at about 
'.[iiehalf dozen pairs, of slowly rvvi>l\iiiK 
Mile*!, bo shaped and disjiosiid as to curl it both edgewise and 
at the name time slightly compress and rill its pores. The wood aljghtly 
amugbtena itself again as it leaves the rolls, and then retains its form under 
all circumstances with a very commendable pertinacity. The previous sawing 
I done as usual by circular saws, and the seasoning by a few 
ible kiln. The previous planing having reduced tho 
■luff W an uniform thickness, tho only remaining Operations of interest are 
rroorei across tho ends to receive the heads, bevelling the chimes, 
and jointing and planing the edges. These operations are all [.orfbmiBd by 
the miof maelrine, each stave l« in^ wpiiroiMly .!,i!n|».'l iu a lti>ri/.ou tally 
e, an operation which springs it into its correct form, whatever 
» the tendency of its own elasticity. This clamping is performed very 
r.[.ii!(v bj k Bagfe motemenl ofn I'V.-r upernted by Imuu.; ami by urging tlie 
frame HreC against a rapidly working vertical plane on one side, and then against 
a similar planing device on tho other, the edges arc joint. ' 
sBtoothncas, and in the perfect varying bevel djsjnd, srhjla the operations of 
croaing. sawing off and chamfering at each end, are done by circular cutters 
mulling on a vertical abaft, post which Ihe slave is compelled to move in the 
transition. The heads are turned iu a lathe, being chucked in us mnny sepa- 
rate pieoi as desired, by u very simple and familiar arrangement. 

In the alio ordinarily wrought sixteen staves Of e a u»l Hi™ are rewired for 

■ ,, ., i . ... iiiUr. Jim jour 

jcanling maoliinea The shaping la pel 
H barrels per minute. The jointers each flunk Ei 
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tbe whole operation is so conducted that eight men and lour boys are able In 
manufacture, under hvonbte circumstances, tin. 1 staves and heads for about 
(bur hundred barrels u day, at a cost of about sii cents per barrel, W which 
an amount, varying with the location from 4j to 16 cents, should be added 
Car the expense of the lumber, und about 10 cents Tor hoops and putting 
together. 

Mr. Thomas Blancbard, the well known inventor, has recently constructed 
a grain mill on an entirely new and novel principle. Instead of grinding, it 
saws tbe grain or whatever substance is put into tbe hopper. 

For a handmilL steel disks, about two inches diameter, are struck out of 
sheet steed, with serrated edges, so an to make a notch or tooth every half- 
inch or inch around the edge. Those dinks are put upon an arbor with plate* 
or washers between each pair, of the same thickness as the saws, till the 
arbor is covered about an inch in length. Another Bet emetly like thia ■ 
placed upon another arbor, so arranged that the edges come between the 
aaws on the other arbor : the two Mug geared together so as to moke them 
revolve towards each other. These sets of plates may be continued to an 
indefinite length, each set ln'in;; liner than 1 1 1 >:> preceding. 

Tho hopper is made to discharge fast or slow by the same motion of the 
driving crank, to suit the strength of the operator. It U also made to slide an 
M to bring the opening over each set of disks. Now. supposing you want to 
grind com just fine enough for hominy, tho hopper is sot over the coarsest net 
of disks, and the com run through, Killing upon a. shaking screen that sifte 
out all the finer portion. Now if you wish to grind that still Oner, push the 
hopper Ibrward and run tho mcnl through again and again. 

As tbe teeth can never touch each other, so as to wear off dull by the 
grinding operation, like the cast iron mills or burr stones, they will continue 
sharp until worn out by the grain itself, which they have foiled to do in ail 
montlis' use. As before remarked, the grain is not ground ; it ! 
these Utile circular saws, and whatever comes in contact with them at 
roduoed to sawdust, either coarse or line, according to tho saws in operation. 
A mill can be built upon a large scale to go by power, bo as to grind grain of 
half a doicn degrees of fineness at the same time. 

The. inventor fully believes that this principle of reducing grain to flneoeea 
will take less power than any other ever lwtore applied to that purpose, and 
we believe that every one present fully concurred in this opinion. It grinds 
every description of grain with equal facility, and will not clog with wet oaks 
or buckwheat. 

A new mill for grinding wheat, recently patented in England, has its pecu- 
liarity in combining, in one mill, steel and stone grinding surfaces. The first 
and upper grinding surface is formed of a vertical steel cone which rovolvea in 
ft correspondingly shaped liied cone, and below these cones ordinary grinding 

atones are fitted horizontally. The corn or other groin is fed int 1 liiilni — 

the sl.vl cones from a hopper, and in its passage through them becoroea vatj 
o meal, Eat which v<irvee it » ' 
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ted mills are bettor adapted than slow*. After being so converted, Lbe 

■..■■■!! ■ ■ ■ 

■x advantage consists ill apportioning cadi of the grinding 

■.'ii the portion oT the grinding operations to which they we 

best adapted, the steel for converting the grain into meaL and the stones the 



CHEAP ROOFING FOE HOUSES. 
nui» settlements, whether timbered land or prairie, there is a difficulty 
in procuring building materials, nnd the most difficult of all in a good mate- 
rial tor roots, something as a substitute for shingles where shingles cannot be 
Sawed boards are often substituted, but they form a very 
unreliable protection; and unless tbe board rood art' built i< ; 
at« only ■ make-believe, and arc withal quite liable to take sailing orders from 
a " norther* as it sweeps unobstructed aoroaa the prairie; The best substi- 
tute tor shingles, probably, is a roof made of tarred paper j 
great adrnntoge, that the work can lie done by any common bands, and the 
tnuHporMlion is not heavy, or tbe material expensive. There is a tarred 
paper sold at five cents a pound, one pound of which will cover a yard square, 
or aay half a cent a foot; but wc think this paper is rather too thin; we 
ip have it twice the thickness, such as the thin, spongy straw 
board paper used for light cheap boxes. It does not require lo be aCMnfe 
and perhaps the cheap art id-' alluded to will answer perfectly; if so, a roof 
can bo made for one cent a foot. This paper cornea in ruik mid may be laid 
up and down or across the roof, so that the edges are lapped, and 
with common Ho. H tacks, vhich would be very much improvod hy 
under the heads, as is often done in backing carpet*. The com- 
■ : .- a paper roof is made of the following ingredients : good 
tar. 8 gallons; Itoman cement, B gallons; rosin, 6 lbs. ; tallow, 31b*. ; 
boil and stir, and ihoiwghlyriiix all together, and uae hot ^reading it evenly, 
in a thick coat, over the paper, wtdcti should bo tacked upon thoroughly 
seasoned boards — kiln-dried are beat — well nailed up and down on lath 
fastened to the rafters. The roof may be quite lint. rising oal 
twelve. In nailing on the paper, lap the course* as you would shingles, and 
commence jmtting oo tbe composition at the upper edge imd work down, and 
while the coating is still hot. let a band lollow and sift, un sharp grit sand, 
preening it Into the tar with a trowel or hack of a shovel, Wn D Dm M 
coat is cool, go over with a second, and again with a third, and afterwards 
six years, as long as your house (Mnda, and you will have 

of the Roman cement, you may use very Boa, very clean Band, 

ia, Bilex in a state of impalpable powder. The paper is such as is used 

a Bbeathing ships; it is a soft spongy paper Unit soaks up 

t»r. whidi i-'netrates through and i-lues it to the boards, and the aand 

to penetrate the substance ol' tbe paper, making it 111 

mid be nailed on with abort tucks with Hat head* 

to a paper and tar composition roof u> : '" * — *al 
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in easily remedied, for it can be very llll«[l1j made llMJUtauiwUtjIU with Blake's 
with a paint mudo of common wapv linn. 1 , mixed with any cheap 
oil; or with the following cheap [ ire jural, ion. Slake good stone lime under 
er, Willi hut water, lill il falls into a lino dry powder. Sift and mix ax 
quarts of litno with one quart of salt, in two gallons of water, and boil and 
' "ii off any impurities. Now to 5 gallons of this mixture odd I lb. of alum. 
i II.. of copperas, ind slowly, while boiling, 4 lb. of potash, and 4 quarts of 
clean sharp sand, and afterwards any coloring mutter desired, and apply the 
mixture with ft brush, as you would any paint, only thicker, and it forms a 
Strong surface, impenetrable to water, and incombustible from heat or spark* 
that would ignite any ordinary wooden roof. 

The ratters for such a roof should be stiff, but may ba inada of stuff 1J in, 
by 8 im, if well supported, and plated (I feet apart, with ribs 1 in. by 2 in, set 
edgewise, and well nailed to the rafters, not over 18 in. apart. The board* 
may be thin, if well nailed to Urn ribs, but must be absolutely well seasoned, 
and if put on and covered while hot from the kiln, all the better. One of lb* 
advantages of such a roof is the ease with which it can be moved in after 
s, either on the builduij;. or by transferring it in sections to another, whioo 
in all border towns is no small item ui ndvaiitniie. — Xew York Tribune. 

INDUSTRIAL RESOURCES OF JlASSACIIUSUrTS. 

The tnerease in the industrial resources of Massachusetts within the post 

ten years is one of the most remarkablu facts connected with the history of 

our country during this period. When the industrial statistics of the Stale 

st qollected, in IS; 17, they ■. >; I e i I . i i . ■ ■ ! ;oi niinuiil production amounting 

to $86,389,616. In 1640 the amount was $134,749,457. It has now swelled 

15,890,681 — an increase of one hundred and thirty-eight per cent, since 

1845, and two hundred and forty-two since 1637; and this while the increase 

i if population has boon only thirty-four ]>er cent, ainco 1845, and sixty-two in 

Die longer period named. "And yet this result,'' says tlio Secretary, in hi* 

-■^prising in itself, falls manifestly below the reality. LoavirjgoW 

of the account tltose brunches which were unfortunately omitted in the specine 

milking .til possible allowance li>r the greater accuracy attained 

in tlio collection of the information embodied in tbe accompanying pages, il it 

that the truth has not been reached. It is next to impossible 

for the taxpayer, when called upon by the assessor to answer such questions 

uded under the law, to divest his mind of the impression of an 

mexion between lus answers sad the assessment of his taxes. 

Hence the perioral tendency to understate results, and an absolute refusal in 

numerous instances to answer at olL Had those branches which were csrer- 

looked been included in the returns, and honest and truthful answers obtained 

in all cases to the questions proposed, I am fully persuaded thru instead of 

two hundred and ninety-fire millions, wo should have had an aggregate of at 

t thret hundred and fifty million?, or considerably over one million of 

in per day of every working day in the year. As it is, the result 

id and substantial growth in our industrial resources which is 

« wrtthoui a parallel in the history et the world." 
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■mi 0* AKUBHUtfl FIRES. 
. D. J. Murphy of Cork, Ireland, publishes tho following plan for 



... 

•fMttmi md istlnginabmg fife* 

"Il U simply saturating the water discharged from fire engines with a 
certain proportion of chloride of sodium (oomnMn Bait) and. potaah, both cheap 
articles: and, indeed, the former alone will lie found quite effectual in all 
ordinary cose?. Tho proportion oi 'these iiijin-di'.-nti lo he employed nitty vary 
(ran one-tenth to one- thirtieth of the weight of the water bo discharged, of 
which it will be found that a considerably less quantity will bo required, 
from being bo saturated. In low elevations, and where the ilamo has not 
reached a great height, the stronger impregnation may be used with advan- 
tage; but when the Same has arrived at a considerable elevation, the weaker 
impregnaliou can only tic employed, arising from tho greater resistance of the 
air, the increased weight of the materials, and the augmented difficulty of the 
stranger impregnation pausing through the valves of the (ire engine : though, 
even then, it can be successfully discharged to attack the llaroe at its root or 
base, which is, perhaps, the best course to adopt in all cases. A fireman, in 
Ids ordinary dress, and simply armed with an elastic tube conveying this 
Stronger impregnation, may boldly and securely face tho strongest and fiercest 
Same, and make himself a passage through it. hy commencing cautiously 
at first to ilischnnre the impregnation on each side of him; Tor, where it 
(alts, )t not Only subdues the name, but, by leaving a coating of the 
material*, il prevents: it (row readily catching again the substance on whUb 
nt previously Ted; the result bring that the muriatic, add becomes volatilized, 
a»l flies Off while the soda, which is indestructible, is converted into a glaze 
act tho surface. The root or base of the llame is therefore the point to which 
tan force, power, end efficacy of the impregnation ought always to be directed. 
"This impregnation, it is to be observed, can be bo managed, by tho addi- 
tion of other ingredients, when found necessan-, or where tho eipense is 
disregarded, such as the diluted mineral acids and their salts, as lo produce a 
temperature approaching, and even considerably below, the freezing point on 
Fahrenheit" j Map, ud rel preaerw Its fluidity; Off it la bj Its chemical com- 
bination it acta against the flame, and also in serving to reduce the temperature 
of the surrouuding bested atmosphere. The effect of several cii:i ■ 
at the same time, by the weaker and stronger impregnations, must lw all 
powerful, as maybe easily conceived; and no fire, whatever degree of head it 
may have previously attained, can resist the power nnd efficacy of this Inrpreg- 
nation for any period exceeding half on hour. Even water, saturated with 
flnely powdered day, chalk, slaked lime. 4c., all cheap articles, and slow 
conductors of heat, may be employed iritii great advantage on flames of low 
cktration ; for it is to be impressed that water is alone used as a medium for 
conveying these substances, as well as the others, to the body or the flame, or 
rather to its source — such as the substance on which it feeds. I.ot this hu 
completely coated with these ingredients: Ivt ■■ 

d hy the intense heat, and the effect sought- -i 
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IMPEOVEM.ESTS IS" MITSICAL IXsTKTTMEXTS. 

Driggs'j Improved Piano. — In the Annual for 1866, we briefly colled sJ 
tion to an improvement in the piano, indented by Mr. S. B. I>ri$rpj> of Mew 
York. (See Annual. Sd. Bit., 1856, pp. 138, 139.) The Mowing it 
additional notice of this Improvement: — 

Before speaking directly of the new piano, it will be an well to exatnini 
points in tlji> old, which the patents are intended to supersede. The emu in 
the old system is made very stoutly, the wood upon which the wholo st 
the strings rests being some two inches in thickness ; tins is aided materially by 
.<:i 1 1 1. r j j.huv i.| u|ijH r frame. It must be understood that the tuning pins, to 
which one end of the strings is attached, are inserted in a pin block or w 
plauk, and pass through holes drilled in the iron frume much larger than the 
pins, so that there the iron frame hears no portion of the strain, which is 
upon the wreat plank attached to the ease, if that gives in the least, the whole 
instrument is disorganized, and whether it gives or not, depend- . 
variable quality and the seasoned age of the wood. To guard against tins si 
much as possible, end to oountnrbamnee the strain, which is all on the lop. ■ 
bottom sii inches thick is put to the piano, and heavy sustaining blocks of 
wood Oil up the whole interior, leaving only space sufficient fur the workii 
of the action. We here Hud a vibrating instrument with a monstrously Ihi 
non-resonant bottom — a non-rosonant ease, and lumbered to its utmost pi 
sible capacity with non-resonant blocks of wood, the only actual vibrati 
surface being the single sounding board Upon the slightest reflection tl 
•corns all wrong; Tor we might as well ail up a fiddle with hie 
miff up the interior of a drum, ami expect them under such circumstancee 
mmmM ■ pun end resonatd i me. 

In l£r. Driggs'g pianos is found i he exact opposite of all this. The coso is 
mere shell half an inch in thickness, which merely surrounds the frame. This 
frame is composed of upper and lower light iron plates and bars, r> 
linnly together by means of connecting arms. These anus pass througt 
wrest plank or pin block, which is entirely disconnected from the case, 
thus the whole Main of the strings is borno by the perfect iron fhuns 
merely an upper plate), and all the strength derived from the wood, w 
must over bo uncertain, and subject to changes from temperature, U mrokWi 
and dispensed with. Solid, aompect, .-. the iro 

mirlii-r i i .Ids nor gives, and the strings, when once settled to thri 
tension, will remain at that pitch for months, and, practical tuners say, lor 

Instead of a bottom nil inches in thickness, the bottom of Mr. Drigge'e 
piano is but ona etglOh of an. £n<A Ihiek It is pressed tightly into 
frame of scantling, which gives it a convex, form, like the back of a vv 
renders it as stiff and sonorous as a drum head. The sounding board proper m 
pressed into a light iron frame, and is retained stiffly in a form, eonvu 
bottom like the belly of a violin, and all the space between the bottom and the 
■ouuding board is clear and open. Not a block of wood encumbers its ana; 
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A wooden sound post purses from the bottom to the sounding board, 

■ U the- islifl .it-.-! vibration on rather sensitive surface is instantly commu- 

10 the other. 

ib other point, mid tho two modes of BmrniBwiWrt are contrasted. 

) produce a clear, pure tone — a tone which will remain clear and pure 

n forced with the almost power, there should bo no imjiediment to dis- 

bihe dirttt vibration of the strings. In tho general system of manufacture, 

i the string reaches the bridge, its straight line is diverted by two pins 

'i i!k' njht of one, and to the left of the other, fini Inkf 

was thought to bo necessary to koep tho string in its place, 

i prevent rattling :it me bridge. This produces what is called ■ aide 

ing; that is, the direct up-and-down vibration is stopped at tho bridge, a 

a given, and the straggle of tho two motions resulting eventually 

d rotary vibration, which is more impure the mora it is enforced, 

iind, but oo true note. 

u Mr. Dricvp's piano all this disturbing influence is obviated by means of 

T tho bridge, and listened at each end to the sounding 

These saddles have two rfdgeaj tlin foremost one is drilled, aud tho 

is through this, and Over the other, thus preserving the tension, 

;g aU rattle, and allowing the string a direct unbroken run from end 

"!' this invention is, that the blow of the hammer jiro- 

nd, no matter how hard the 

o knock ont noiie i and increased 

blow, but it will be tone, pure 



ST. 
"Si 



duets a clear, pure, and undisturbed 
blow received by the string, it is net 
be obtained in propcrti 
rieb,<leep, and sonorous. 

would also notice an uiiproveuicnt claimed in Eug- 

S.T I he coiistruci.il. I' rho j <-ninlinur lv;iril. which U ' !■ — -r i I.-. ■: L a.-= full" >«'-: 

of tlio greatest improvements in the construction of pJaneSMai IM 
lent support of the sounding board, without impairing its powers 
of vibration. Being a largo thin piece of wood, it is peculiarly liable to be' 
acted upon by tho weather ; moreover, tho bridge', over which the strings are 
strained, exercises an enormous pressure, requiring adequate resistance to 
■ ■_-. But every endeavor to support the sounding board against 
this pressure, and to keep it Bat in nil weathers, has hitherto interfered with 
it* vibratory power, and injured the tone and touch of the instrument. It has 
been reserved for Mr. Dreaper, of Liverpool, to overcome the difficulty, and to 
dinciiver n means of supporting and regulating every portion of the sounding 
board, in such a manner as greatly to increase tho vibratory power, and, in 
to improve the tone throughout, and to obtain otbaf EMnWlHi 
Ho has taken out a patent for it, and we have no doubt ha will 
reap ttotu bis discovery as great benefit, pecuniarily, as he has conferred on 

id- luM'i- .it music by tua Improve nl of that boo] of private icuiiujiiv-- the 

Like nn.'sl ml ii 1 1 ] -]-'■-.■ n i .. nt ~. it is so simple as to make every 
■ -!ii,i:U DOt have not been discovered before, i' 
::.. applied, in-.- hollow, tod In tBeti ■ 
'. Mr. Dnieper calls them " harmonic cbamhets" and " 
and ant so contrived as to force tiwm 










ANM.U. OF SCIKSTini: IflSCUVKKY. 

I mpnort or reoattBee may be required. The Bounding board 
is thus protected from the pressure of the bridge And the effect of the a 
sphere; and, being kept more true in its relation to the strings, the Bounds 
I E ranking of the keys are more uniform in tlieir results, have 
less ( i-mli r [ j r ■ v lo get out of tune, and, from the additional vibratory structure, 
are fuller, rounder, mid more musical in quality. The touch is correspondingly 
improved, us the string! eDQppnd to the llll|)lilwl touch of the hummer. 

Improved Ptoto. Brno—By Samuel F. French, or Franklin, Vt, When the 
musician wishes to execute 11 delicate passage upon the violin, he turns the 
bow over, so that cmly Ihe edge hairs will scrape the striuga. Tin 
improvement consists in attaching the end* of a few of Ihe hairs t< 
pin, planed in the handle of the bow ; whenever a One tons is w: 
operator iiiiiijnaa— his hand and pushes out the pin, and thus sep 
throws out beyoud their fellows, those hairs that are connected with the 
pin. The music produced by (lie. .jqjurale-d hair* will In- .if (lie most de"' 
nature. By loosening the hand the pin instantly Hies in, and brings al 
Mother again. This improvement dues nut Li i ; ■ rl 
the bow. 

Musical Kutaiitm. — Mr. W. Striby, of London, lias recently taken 
liii.-m tt I new system of musical natation, the object of which is to ro 
mII ii;i nwitiril dels, aea]e|, and systems to one single scale; or, rather, a 
single system of scales. A new shaped set of clcts is adopted, by whiub a 
given note will retain the name relative position Upon the staves for nil in 
mauls and dels; and, instead of using only live hues in a stave, he employs 
a greater number, having one called a "union line," differing from the others 
in sixe or color, to render it conspicuous, to enable a person to distinguish the 
BajUlM of tin- IM Man (Wd3j. 

HrgnUrrinji A[uoir. — Danpqanti and liltajinssians of pianoforte m 
iimir i.jei.n hi want of earne nonbrrrajioe that should rogislor thenoteeof a 
musical composition aa Oat as they wore struck upon the instrument, 
attempts have been made to produce such an apparatus, but m 
MM Mai iimetical success. Their parts have generally been tt 
and uncertain for utility. An invention, by Joseph C. Day, ofH 
N. J., seems to effectually overcome, all difficulties. It 01 
across the top of the piano a frame, iu which an endless apron ol 
other substance is made to revolve by means of a weight or spring, 
of light perpendicular rods extend down from the frame, the li 
which rest, one upon each key. The upper ends of tho rods are furnished 
with markers ; whenever a key is pressed the rod which rests upon il 
Sills, and iU marker touches the revolving paper, leaving a mark indicative of 
the note touched. When the finger is removed, the key rises and earriet up 
the marker away rh.au the apron. If the paper is lined oil' laterally and lon- 
gitudinally, the composition may be easily read aud copied by the oj 
The length of the Uotee will be shown by the length of the mark. 

Fvrtfotlo for Binding Short Mutie. — In an invention for the above purpose, 
MM Shaw, of Providence, R. I., a roller, constructed of wood, 
MMtod i" ta tuck at the. wwtibUo en the i"". : t ridf ■•-! ' 
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The n Her is equal in length to the covers, and has a longitudinal 

rroave cut in it its entire length ; it also has grooves cut in it cirouniferentially 

it equal distances apart. Metallic rings are lilted loosely into the grooves. 

The music sheets, maps, engravings, or other article*!, aro secured to the rings 

" "n Ihe portfolio, by means of a needle end thread. 

Improvement ti« MeMeons. — Id ordinary melodeons the keys are <|iiii..j 

■I y 80 not extend l>ack like piano keys, but terminate just at the 

urn. Attached to Uie under side of each key, in a melodeon, is a wire 
«tlng downwards, known as a "push-down pin;" when a key is pressed, 
this pin comes in contact with a pair of corresponding reed valves, opens the 
same, and musical sounds result. In the best melodeons each push-down pin 
opens two valves, ao that for euch pressure of a key, two different sounds 
are produced. An invention, by T. F. Thornton of UuQulo, U. Y-, ti insists 
fn elongating tiie rear eud of the key, and placing upon the upper surface 
of the extended part a " push-up pin," arranged in connection with uu 
additional set of reeds and valves, Tlio result is that whenever a key is 
touched, four musical sounds, forming a chord, are produced, instead of two, 
as heretofore. 

SEBOI'YAN'S PHOTECTrVE PEOCESS AGAINST COUNTERFEITING. 
In ihe plan proposed by Mr. Scropyan, the paper, heforo Dm printing, is 
tinted aver the whole surface by means of an oil color, excepting That in 
certain parts of each bill, live or more, the denomination is indicated in large 
letters or figures, which are left white like the iincolorod paper. After this 
Domes the printing of the engraved plate. To alter such a bill, it is necessary 
to color up, precisely to the general tint, the white letters and figures, 
i--q. [-■.■--; 1 1 l: (he iii/ii<>iii;ii.iri-ii!. so as ■ -■ -lii i -L - - l ■ - 1 -.- In i,l 'literate lhaxa, ,u.i], a| Dm 
same time, not obscure the engraving over them. 

The new plan prevents photographic, copying by means of the peculiar 
MM and nature of the ink, and also of the color of the paper; and from the 
results of trials with Seropvnn's bills which huvo been examined, as well as 
from known principles with regard to the impossibility of obtaining distineU 
n photograph when the object copied has certain shades of color, it is 
id that the method is a complete protection. 
ti copying a print hy any anastatic process, tbe ink of the letters, or of the 
Taved lines, does not absorb the corrosive liquid with triune iV paw bj 
I, and upon this difference between tho clean paper and the ink 
lines, the possibility of anastatic copying depends. Now in the Seropyan 
mode of printing bills, the general fuco of the bill being covered with oil 
color, them is no such distinction as is here required ( whatever means may 
be med to remove tho oil will obliterate the printing. Hence the anastatic 
method cannot possibly bo used in copying such bills. 

POWERS' SYSTEM OF MODELLING. 

■ description of the new method of modelling recently 
American sculptor ; — ! Tbe original block is ei 
e masonry of small briaks of " gesso," Uiu '« 
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dimensions varying from three to four inches long by two to two and a half 
inches wide, and about three quarters to one inch thick. These, piled toge- 
ther, become a homogeneous mass of sulphate of lime, and an easily workable 
artificial stone. The block so made is next chipped down to the required 
size, the component limbs and trunk being hewn out of the solid, principally 
by the aid of small and light chisels and hammers. Upon the scaly chipped 
surface of the figure in this state (when it resembles a lepidodendron more 
than anything else) the modelling of the muscles and features is effected in a 
paste of plaster, dabbed on with trowels, floats, and finally spuds of various 
sizes. The finished surface of the nude is lastly worked up by hollow files, 
pierced at one end, like a colander,' with holes, half round which a tooth is 
raised. These files are extremely effective; they are made by the artist him- 
self of every shape, size, and curvature, and rasp the dry plaster away 
beautifully, leaving a pleasant texture of surface. 

In the fingers and extremities of the plaster model copper wires are 
inserted, being the only representatives of the unwieldy mass of iron frame- 
work necessary for the setting up and support of a clay model ; these wires, 
by their ductility, afford sufficient liberty for changing the pose and attitude 
of members, if) as the work proceeds, occasion arises for so doing. A finger, 
for instance, requires to be more bent; it is sawn through to the wire at 
the joint, the wire is twisted into the required position, and a fresh modelling 
of the joint muscles is alone required. The wires, in fact, take the place of 
bones. 

For finishing the limbs of his figures with that extreme nicety which he 
does, Mr. Powers adopts a bold and novel mode. He has invented a vice, 
which is set upon a ball and socket joint, and has, by virtue of raising and 
depressing screws, every possible variety of motion. This instrument is the 
perfection of ingenuity. The sculptor cuts off from his figure an arm, a head, 
a leg, when modelled sufficiently for his purpose, and, fixing it in the vice, 
turns, twists, scrapes and polishes it at his ease, to the most detailed finish. 
In cutting off, a dowel is inserted into one side of the cut, and a mortice 
hole left in the other, and these are so arranged, with regard to a groove 
which is first made on the outside of the limb, as to insure an absolute 
accuracy in refitting. By arrangements of this kind the working of the 
torso is rendered much less difficult than when covered in part by limbs 
stretching before it, and the finishing of the nude to that exactness which 
Mr. Powers always adopts before touching the drapery, becomes a less tedious 
operation. 

The several advantages obtained by this system are, the saving of one 
whole operation, viz. casting, the model itself being used for the points ; the 
convenience of being able at any time to put aside or resume a study without 
that intervening watchfulness, and care in moistening and covering up, which 
a clay model requires; the more absolutely sculpturesque nature of the 
designing itself; the facility of bending the extremities when modelled by 
means of their central wiry bones, which would only cut through instead of 
moving the clayey limbs ; the saving of time and labor, by remodelling a 
portion only, instead of a whole limb, when slightly altered in position; a^d* 
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f, the belter anatomical enaetitnde with which members detached from 
n> V>dy may, as mtmben, bo worked. 

MllMAm.V'E ASD SUBSOli. Jf.ll'S. 

j fiir back as the year 1853, Professor Forchhammer, of the University 
J, suggested in a speech to the assembled savant of Germany at their 
" ig Dt Wiesbaden, the possibility of constructing submarine 
■ au the same principle as the common geographical maps, with a 
Jer or lraa atrengtli to denote the mountains and other ui- 
ilitiea of the bed of the sea. That gentleman has just now hod a map 
■ ngraved. It is intended to illustrate a work of bis now in 
~te Ruins ofTror, and represents the sea between the Islum! of 
« Mid the opposite coast of Asia Minor, including ibi-relore the claaaie 
•pot where the Greek fleet i;.y at anchor, the rendezvous of the different naval 
eontingentu lo the memorable expedition to Troy. This submarine map ta 
partly based on the soundings taken by IT, B. M. surveying ship Beacon, and 
published iu the Admiralty charts, and partly from the observations made on 
the upot by the learned professor himself, who ejient a long time in those 
clossjcnl porta lor the purpose of studj ing their topography. Be proposes to 
call the charts constructed on hLi now system, " 1 lent heogm pi ileal Maps." 

KthfrS Uop. — if. Dumon, of Paris, has recently constructed, by order of 
:,[., exhibiting the nature and character of the subsoil for 
Whole of Franco. It is designed to be used with, and to accompany 
lier map descriptive of (he geographical and geological features of tiio 
turfiuv Tin? one map exhibits with the greatest accuracy all information 
pertaining to the surface, while the other reveals what lies immediately below 
the surface, itm- iiffnrding itniic-aiions if great value to the agriculturist, and 
engaged in searching for minerals or building materials. 



& 



i.'ookimj without FIRE. 



W. W, Albro, of Binghnniton, N. Y., has invented a contrivance S» 
which consists in a combination of tin cooking dishes placed 
.. the bottom of one vessel fitting into the top part of the dish 
MOM k* '" '''e lo»er dish of all, the inventor places a small qunidity of 
quicklime, and then bj means of a tube introduces a httlo cold Water; a 
strong chemical action ensue.?, and intense hcul is instantly generated, where- 
in eat, vegetables, to., placed in tho other dishes, 
will bo cooked in a very short time. Tho inventor states, that a tin con- 
■ kind, not occupying greater space than an ordinary bandbox. 
Will do tho cooking of a family of Ave persons. It is also adaptable for work- 
i pails, enabling them to enjoy freshly cooked and warm 
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,r than the idea that tho brigk 
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stances which give scarcely any light, are remarkable for their heating pro- 
perties. Thus alcohol and pure hydrogen gas give bat little light, while their 
heat is very much greater than that of the bright, shining name of a candle 
or lamp. It is evident, then, that the production of light and heat- involves 
principles which require entirely different contrivances when we desire to 
obtain the best effects. 

When carbureted hydrogen gas is used for illumination, the light is due to 
tin' combustion of the carbon with the hydrogen of the gas, and tiie oxygen 
of lii" n Unisphere. As the action of the oxygen is confined to the exterior 
surface of the gas, tho greater the surface exposed, in proportion to the bulk 
or volume of the gas, tho more brilliant will lie the light; to attain i" " 
object the gas is usually thrown from the jet in the form of a thin sheet, as 
in the "hat wing," or in a thin ring, as in tho "argand" burner. There is, 
however, a limit to the tenuity of this sheet or ring, from the necessity of 
haying a sufficient volume of gas, to allow a large number of particles 
carbon to become ignited at the same time, because it is from their ignit: 
that the light proceeds. 

"Under these circumstances, more gas gonornlk passes through the jet than 
is consumed, and the proportion which is thus wasted depends upon the purity 
oi the gas, and the construction of the jet from which it is burned. If is a 
natural inference, then-fore, that Lin.' i ; i ■ ■ st. wast ■till nirtiiod of using gas, either 
for light or fuel, would be to burn it from separate, round-hole jets, because ii 
this form there is less of the gas exposed to the action of the oxygen than ii 
any other. 

Having thus explained the process or illuminating by gas, let us nov 
examine how these principle;; should bo ni<>di:iod r >.> ih.t the gas mny be usee 
to the best advantage for fuel. In this case, heat is the sole object, and the 
perfection of any process would be to consume OB the gas, and be able to c 
trol all the heat which it evolves. To obtain this result, as far as possible, it 
is essential, 1st. That not the surface only, but all the particles of the gas, 
ahould be brought in oonlad with the oxygon. 3d- A due regard to economy 
requires that no draft should be created around the jet by heat or otherwise, 
by which the gas will issue irregnlariy, causing a greater consumption of gas 
at one time than another. 3d. The products of consumption, should be made 
to add to the heat, or be so disposed of as to prevent any unpleasant or 
uoxious effluvia from passing off. 



IMPROVEMENTS IN GAS A 

Shades for Lumps ur,d G-.i-i LiyJils. — H. Gillen, or London, has taken out a 
patent for making t-Iubi .-■ run.] .liadvri composed of prisms of glass- They are 
strung together, and made to assume the proper Ibnn on a frame. By 
varying the shape of these prisms, very beautiful and novel effects are 
produced. 

Unproved Gas Apparatus. — Mr. A. Lon^boiioni. of London, has obtained a 
patent, for constructing retorts fur making gas from oil, with on interior cone 
in each, and convex on the outside, to contain the fire. Each retort lias also 
a false perforated bottom, under which is placed a mixture of charcoal and 
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lima, TL retort and drop on the red hot npox 

of the cone, when it is oanvwted into gas. The gas cannot get out without 
paating through the peril uji cd outturn and nuniapil llie healed mixture or 
charooel and lime, which tend to purify it. From the retort it passes to tho 
cooler, where it is washed with water, and from thence into a receptacle 



fi Oaa .Retort).— The object of an invention by J. G. Hook, of 
Newark, S, J., is to enable the beads of the retorts to he more handily and 
qtriokly attached and detached than the mode of fastening them at predentin 
general aee admit*. Another ubject is, to enable tho fiuittrnrng to be readily 
detached from a worn out retort and applied to a new one. The neck of the 
retort is cast with a strong lug ou each aide, eloeo to the mouth, said lugs 
baring a equal* hole through them to receive the square shanks of two 
hook beaded holla, which, with a bail and an inclined projecting rib, on the 
iiuUttle of the retort, constitute tbe fastening. 

tmpr&trd G<u Burner. — An improvement has been recently bra i 
wild designed to bo used in connection Willi burners where the ihuno is pro- 
duced by the combustion of two jeta of gas issuing aiinultaneously from 
the top of ihe burner. The improvement consists in placing a small blade of 
metal ou lop of the burners, between the gaa orifices, bo as to more fully 
Kfnuslt 1 unit spread the two jets, and cause the flame to be broader; the 
metallic blade is also alleged to act as a receiver, and by becoming itself 
highly boated, to impart additional caloricto the gaa, mid thus produce belter 
romLniaUon. The blade is quite small, and the two jeU unite abovs il in one 
common dame, in the usual manner, excepting that it is broader and larger 
than it would otherwise he. Tbe invention is said to be applicable lo nearly 
all burners now in use, and it is claimed for it that it effects an important 
porpoee. — that of increasing tho ilium Inati ng power of the gas without aug- 
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knight's s.uinv un-v Er.orKs. 



It. T. Kuichr, of Philadelphia Inis recently patented an improvement in 
■pes for valuable and imjiortnnt Utters, with the donblo purpose of 
making the envelope, post-mark, Ac. a part of the letter, and of [ireventing 
any riandmtine opening of tbe lame- It is, fur some ptupoM*, quite a deleft 
ia the present envelope that tlie gum may be moistened and tbe letter opened 
without dtooovery. Wafers may he soaked nearly an easily, and wax is 
In hot climates. In Mr. Rniabl'a invention a little more paper 
■■ Haps being locked together by a species of dovetailing in 
i i yelei li put through the lower por- 
tion near the edge, which effectually secures the whole package. An eyelet 
through » letter folded in tbe ordinary manner would not only prevent iW 
removal from the envelope, but would LMertan with Its miMalng when yo- 
■ the paper is lo be folded with if -*— 
pTOjcrtlng, and abll (dge, IMbai than the billed i>ortioB- <- 
tbe eyelet. By thin arrangement the soaking or lean 
of tin tarolope doe* not release tho loU*' ™* 
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Waring or cutting around on three aides of the envelope, after which it may 
be opened like the cover of a book, and the contents unlbldod. The letter 
thna goes on tile carrying the envelope with it) as a testimony ol the time and 
place of mailing, and also of any misdirection, returning, 4c, which often 
might render mob n mutter of importance. 

INDIA BUBBEE BUTTONS. 
A style of hutton for overcoats and general business clothing has been 
introduced within the last two years, which grows more shiny with age and 
wear, and in its every quality seems to be an admirable button. It is made 
from one of the Goodyear varieties of prepared rubber, and a manufactory is 
now in operation in New Bnmawickj which gives employment to soma two 
hundred hands, male and female, Tho buttons have until this season been 
held at so high a price ua to a great extent to prohibit their introduction, but 
a material reduction ha?, we learn, been lately made, which bids fair to 
render them the standard style for the class of clothing described. 

IMPIIOYED TOILET GLASS. 
An improved toilet glass exhibited at a recent exhibition of the London 
Society of Arts, priurntK I he pi r-uiinriiv 'if r< Heeling tho back of the head as 
perfectly as it does the face, on one surface at the same time, thereby ena- 
bling a lady to arrange her bad; hnir with ike (/reaiest ease and precision. A 
brass telescopic rod with a circular mirroa: suspended from St, is attached to 
the top of an ordinary toilet glass by means of ■ thumb screw, and when the 
rod is drawn out, tho back of ilie head is at onoe reflected in the glass ; when 
not required for use, the circular mirror can easily be placed back at the top 
of the glass out of the way, so as not in the least to interfere with the ordinary 
use of the glass. 

NEW WAT TO CLEAR. A HOUSE OF EATS. 
A correspondent communicates a novel plau adopted by him to free his 
house from ralp, and which proved [n.-riL-i-tly sbsi ssi'nl. His house had been 
completely overrun by I hem, and he bud trie d ever}' menus to get rid of the 
vermin but without suceess, until he hit upon the following expedient: — 
Raising a small board in the garret lioor, he opened a communication between 

the floor and ceilh.L: be uli. wbinh interior fuinmunicated with the space* 

between the side walls and the laths and plaster over the whole house. Into 
this opening he placed a dish containing finely pulverized black oxide of 
manganese, and poured over it a suitable quantity of strong hydrochloric 
(muriatic) acid. The floor-board was then replaced. The effect of the chemi- 
cal mixture of black oxide of iHaiieiiiicS'.' an J hydrochloric acid is to disengage: 
slowly in the cold that most pmmfii). 1 1 en, (lording, fumigating gas, chlorine. 
In common with all gases, it gradually diffuses itself through the air, but 
having a greater weight than atmospheric air, it accumulates at tho low- 
levels. Tho tendency of tho gas liberated, therefore, was to penetrate 
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*y tncml space between the walls and Ceilings, and nt lust found exit ID 
MM 

* may be here staled that the quantity of pis n liberated can exert no 
iriniB effect upon Hie house or its inmates— indeed tlie result is rather 
rtlitrwisu upon, tlio general health. In the case in question, 
t noticed to any extent in the bod; of the house, but after a 
while was very perceptible in the cellars. In a concentrated condition, 
«*!■■*■* it is well known, is most offensive, irrcspirable, and destructive of 

tl life. It at the same time, neutralizes and destroys all other odors 
fectioua matters, — Kditoh, 
PATENT DRESS FASTENING. 
English patent has just been issued lor a style of fastening very similar 
!0 the duds often employed in shirt bosoms, but much easier to operate. 
One head is smaller than the Other, nnd is rounded, bo that it map I 
thrust through round holes or metallic eyelets in the clot 1 1, and !n-ld Ml it 
is pulled with considerable farce to remove it. To facilitate both the apply- 
ing nnd removing — si also to insure the staying in its place until the hole 
becomes worn considerably too large — the smaller head and also the shank 
which eotinectj it with the other is split into tin it part*, which ?prin^ slightly 
by their elasticity, so that it contracts on entering or leaving the holes, but 
extends to its full size when fairly in place. It would seem a very desirable 
improvement for shirt bosoms, us it would dispense with much of the cram- 
ptiiur and soiling now unavoidable in fixing the ordinary studs. 

IMPROVED FISII DOOK. 
Ifr. J. T. BueL of Whitehall, N. T., has invented a new flsh hook, the 

anient In which consists in having the upper part of the shank of tlie 
hook, which is made solid or in two parts, terminate hi a small barb, wln.-reby 
a "minnie"canbe secured upon the hook more permanently, nud in a position 
to insure the capture of the fish as surely as he bites. Also in having the 
hook thus constructed, made in two parts, hi as to allow of the lower barb 

Earned «ul of line with tlie upper one, nnd so constructing the upper 
barb that an elastic eye shall be formed by it and the shank, whereby aunrti- 
flcinl lnianie may be conveniently placed on or removed from the shank, and 
ii Tiiinnie subs tit utc-tl for it nnd twisted spirally, and thus caused to spin 
•irallar to on artificial bait when in tlie water. Al-o combining with the lower 
barb of the improved hook, one or (acre ruinnie barbs, in a manner to form a 

in gang," and having one of tlie roinnie barbs turn free of the lower 
barb of the improved hook, to that, when desirable, n spiral twist may l>e given 
to Um natural minnic 

IMPROVED EUtlAJt FAN. 

A new sugar pan bus been invented in England of which the 
UOUatlM bl introducing,' into tlie body of the vacuum nan a ser 
tin--, thruu^li which steam la adioiit'*d i 
The tubea are 
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and between tho aides of tho pan a vacant space ia left. This 

causes an upward current of the solution in tho pan at the centre of the series 

of tubes, whilst a gentle descending current Li produced between the cylinder 

and pan, by which compound motion the cooti'tits in the pan are prevented 
from burning. 

NEW INSTRUMENT FOE THE ADMINISTRATION OF CHLOROFORM. 
H. Duroy, of France, baa invented what he calls the Annsthesimetcr, an 
instrument to be used in the application of chloroform. It is a circular stand 
of wood bearing a close cylindrical vase, into which descends a tapering stem 
from a bottle- like reservoir fixed aWe if. This reservoir is graduated with a 
scale, each division corresponding to one gramme of chloroform ; so that the 
quantity of chloroform poured in can be accurately measured. Then, by turn- 
ing a tap, according lo ih.- hidicatiuoS'.if : i •■ ■■ ■■: i ...■ i- scale, tin: chloroform descends 
through the tapering stem at the- rate of four, ten, twenty-five, or more drops 
a minute, into tho vase beneath, from whence it is breathed, mingled with 
air, by a flexible tube leading to (lie i.iatieul's mouth. Tints, the quantity lo 
be inspired can bo detenu iocd l."..'t'i-'.diaud ac! oi'iluiLr to the nature of the case. 

BLANC'S PROCESS FOR EXTRACTING THE FIBRES OF PLANTS. 

The following ia M, Blanc's (of New Orleans) recently patented process 
for extracting the 111 ires of various otidopt nous plants: "I cut the plante in 
August or September, close lo the cruuitd. ami sink a pit in Hit field wJiere the 
plants grew, from six inches to two feet deep, throwing the earth outside, 
forming an embankment around tho pit. I then commence in the centre of 
the pit, and set the plants in a perpendicular position with their butts down- 
wards (as won an the plants are cut, before they have time to die, and 
while they are still green ami alive), and on) hue- to sot. up around the same, 
keeping them as near perpendicular as I can, and pressing them closely toge- 
ther until 1 have filled the pit with the plants or the sprouts of tho trees, which 
I cut when young and tender. 

I then com met] (-■.-■ covering Ihe side* of the same with leaves or straw, 
so as to surround it- perlictly ; I then throw the earth against the sides On 
the leaves or straw, making it several indies thick, until the whole is 
encased in a wall of ciirij] as hidi as t'ie bps of tin:- plants, leaving the top of 
the stack or pile uncovered. My reason lor doiu.i: so is. that by excluding 
the surrounding curroiil of iho atmosphere and the heat of the sun from the 
plants, I cause the gas contained in the natural state of the plants to be evolved 
by degrees, or slowly, and as it is carried off at the top of the plants, the 
moisture of the earth rises up and tlmmjjh the plants, and destroys the glu- 
tinous particles thereof and causes the fibre to separate from the woody 
substance, preserving its strength and elasticity. Hid changing the color to a 
light yellow. After I have prepared my pit or stack, which may be of any 
size that the quantity to ] if' -serve may indicate, I let it remain in this state 
from eight to lifteen days, when tho process will generally be sufficient; this 
may lie known by taking from the stack m different points and trying it, — if 
the bark will separate easily from the woody substance, and a light mouldy 
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appearance is visible, then it is time lo break up the pit and spread it on the 

grnati.j l'i iir_v. 

When the plant is dry, which will bo in from live lo tan days, the woody 
ffiTtifli ta *cparoted by passing the plants through any ordinary rollers or 
ling on them. By this process I get the fibre from 
the wood, aud have all its strength and elasticity preserved, and am now able 
to nnmngp it without having such great quantities to handle. Several of the 
Qbrsi uf the finest qualities will bo perfectly prepared by th' 
manufacturing. The coarser fibres can be water- rotted for a few days, say six 
■ i'iey can be fitted fur marki't Ot manufacturing by the eommon 
process of breaking, scutchi!^ and tiLi.-kl Lrifr Has or hemp. 
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The following proeesa ia recommended by an eminent English engraver, for 
■jbtainitig accurate and lienutiful easts from the leaves and other parts of 
Jitanla, The loot, as early as convenient after being gathered, is to be laid on 
ft fine-grained, moist sand, in a perfectly natural position, with that surface 
nppannost which la to form the cast and being banked tip by sand in order 
that it may he perfectly supported. It is then, by means of a brad CtfMl- 
hair brush, to be covered over with a thin coating of wax and burgundy 
pitch, rendered fluid by heat. The loaf ia now to be removed from the sand 
and dipped in cold water; the wax becomes hard, and likewise tough, to 
allow the leaf to bo ripped ofl" without altering its form. Th] 
the wnx mould is placed in moist sand, and banked up as the leaf itself was 
previously ; it is then eoivivd « irh plaster i>1' lhrk made thin, duo care being 
Ukeu that the plaster be nicely pressed in all the interstices oftho mould, by 
means of a camel hair brush. As soon as the plaster has set, the warmth 
thus produced softens the wax, which, in consequence of the moisture of the 
planter, is prevented from adhering to it. and, with a little dexterity, It may 
parting completely from the east without injuring it in the 
obtained in the manner thus described arc very perfect, pos- 
naog a high relief, anil form excellent model", either tor the draughtsman 
v the moulder for architectural ot 

M.tmxER's 
is new instrument, invented by Mr. Reeder, of Cincinnati, consists of a 
. a horizontal dial, with a style on its face, and ■ stationary 
equatorial brass ring laid out in degrees, minutes, and seconds. These are 
supported on a movable axis, forming the focus oi'a vertical quadrant laid out 
in angle* at each aide, so thut the angle of dial and ring can be changed by a 
thumb screw. Below the dial is the eommon mariner's compass, with u 
i : ts tablo or standard top. The instrument ta 

rompass in steering ships, and its object is to indicate the 
pnaitirm of the ship at any hour of the day when the sun shines, thus ope. 
nting aa a corrector of the compos^ which is liable to bo affected hj bo*] 
attraction in iron ships, and by masses of metal, such as a cargo of wrought 







Heretofore the efforts made to render the seed of the cotton plant available 
for tlie production of oil, or for the purpose of feeding man or domestic animals, 
have not been prodnetivfl of perfect results, owing to the nature of the shell 
by which tho kernel of the seed is inclosed, as some fibres of tbe cotton 
adhere to it, and both the shell and the fibres of cotton absorb a considerable 
portion of tho oil, and also render the cake unsuitable for feeding purposes. 

A patent has recently been taken out by Daniel W. Messer, of Boston, 
Macs,, for an improvement in preparing cotton seed, having for its object the 
removal of the above evils. The nature of this improvement consists in the 
separation of the shell of the seed from the kernel, previous to expressing the 
oil, by which a greater quantity of oil is obtained from the same amount of 
seed, whilst tho residuum, or oil cake, is left free from shell and cotton fibre, 
and is therefore reuderod much superior for feeding cattle. This he accom- 
plishes as follows : — 

The ehell of the cotton seed is first softened by soaking it in water, or by 
subjecting it to the action of low steam. When boiling water is employed, 
about five minutes' Immersion of the seed in it is sufficient; when cold water 
is employed, a much longer time is necessary ; and the time required to soften 
different varieties of seed, varies with the amount of moisture in the seed. 
After the seed Is thus softened, it is passed through proper rollers, or sub- 
jected to gentle pressure in a press in small quantities. By tins means the 
shell is broken, and the kernel is forced out. Both the kernels and shells of 
the seed are tben dried in the sun, or by very low artificial heat. If the oil 
is to be used for culinary purposes, ^rcat care must be taken not to dry the 
kernels under a high heat. When dry. the kernels and seeds are separated 
from one another by sieves, and the oil is then expressed from the clear 
kernels by passing them between revolving pressure rollers, or any suitable 
oil proasing mill. The residuum, or skin, of the pure kernels forms beautiful 
oil cakes for feeding cattle. 

OU front Cotton Seeds.— The following is the claim of a patent recenlly 
granted to Dr. A. A. Hayes, of Boston, for extracting oil from the cotton 
seed: — ''I do not claim any mode of crushing; the matured seed or expressing 
the oil from the kernels. I claim the maturing of the cotton seed, after it 
has been separated from the eotkm by heat, artificially applied so as to render 
the husk brittle and easily separable from the kernel" 



Q SURVEYING INSTKTJMENTS. 
New Drawing Jnntrument — A new instrument has been invented by Mr. 
W. J. Kammerhuebor, of Washing'- -n. fur ILieilii.a-ir.u: (he ilrniijihtsman in the 
construction of linear perspectives. It consists in providing the sides of tho 
drawing board with raised edges of circular form, the sweep of the circle cor- 
responding; wiili the cli-tainee of the vanishing point. The lines aro drawn 
with a common T-square, the base or cross piece of which is provided with p 
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Maple of pin* Tbe pine rest against Que of the circular edges above waned, 
nod on being moved around against tho circle, tin) blade of tbe square will 
always indicate the direct line i"f perspective. 

Oraadatt* Su/nxying Instrument — Mr. E. A. Crandall, of Friendship, 
Alleghany Co., N. Y., has invented nn instrument for indicating distances by 
- Impaction, which will, if completely successful, boof great value to surveyors 
eVKTywhertt, and particularly in rough districts, where it is daft 
measure across rocks and chasms, creeks and lakes. The principle is that of 
triiognlatiou — a method always adopted in aih Drive and accurate measure- 
men^ as in the- Const Survey, but which requires too much figuring for 
ofiliiiary field- work, and especially for the mass of excellent practical but 
rather unlettered backwoods surveyors. Triongulation consists in taking two 
ebaemtions of an object, either at the same instant or successively, from 
station* a *o[t distance apart, so that the lines in which tbo object is viewed 
shall taper in a proportion corresponding according to a certain taw with the 
distance of tbe object Mr. CiandalTs instrument carries two small iek- 
soopaa, each provided with the usual cross wires for very accurate pointing. 
Ob* of these is firmly tiled to the instrument, but the other is free to swivel 
bnrkmtally, and is ingeniously provided with very delicate and accurate 
lemitrs lur reading off the angle. The distance apart of the two telescopes 
It only one (hot, bnt even with this narrow base the trinngulation may bo 
made to indicate distances as great as a mile with a degroo of accuracy 
depending of eonrse on the correctness of the instrument and the keen obser- 
vation of the operator. To facilitate the measurement of considerable 
distances, Hie extremely alight motion of the telescope is magnified as the 
distance increases, by employing levers which voluntarily and successively 
;■■-.: i inn (br every ten or 
one hundred feet very sensibly readable. The base of tbe triangle being 
uniformly one foot, it follows that the instrument may be graduated not with 
degrees, minntes, and seconds, bat with the distances themselves, in plain 
figures. The value of such an instrument, in denoting at once the distance 
■i -,-ible as well as faniiliar object, eon hardly bo overrated. 

proportional Dtetdtrs. — An invention, by II. M. Parkhurst, of Perth 

\ .1 i. insists in providing each ofthe legs of common dividers with 

■ mndaty leg, jointed at right angles to tho middle of the 

primary legs, and so arranged as to open and oJoae parallel with the latter. 

is dividers are opened or closed, the secondary legs will move, more 

or Ic**, proportionate to the distance of their points from tho joint of tbe 

original ieir*. If tbe [w>ints of tho secondary legs are set at precise right 

angles to the other legs, the secondary pointers will move just one half the 

distance of tl i t other point*. The secondary legs can be set so as to exhibit any 

desired p fpptltHi with the utmost exactness. There is a scale, set screw, Ac, 

(br adjusting tlie angle of the secondary legs, which facUitato accuracy. 

mPKOVJill ENTs IV S.1WS .tND SAWHIU& 

'» Improvtd .5hic. — Mr. Nelson Harlow is the inventor of a saw for 
:,.-. or bevel cutting any VAnd ct vjwjd, ^ra.Xn&'&a 
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rapidity and ease of the ordinary saws, and yet leaving a nearly perfect 
planed surface. It is a trifle thinner, requires little " set," and consequently 
makes a thinner "kerf]" or lakes away less of Iho wood in cutting, than the 
ordinary varieties. 

Saws are usual I , •■■■ bj bendul * '!...■ alternate teeth laterally in opposite 
directions; no audi set is put in this saw. '('lie general outline of the teeth 
ia that known as the "gullet," or " brier," and the peculiarity ooQEiHta in 
hollowing out or grooving the cutting iiico of every tooth, or of every alter- 
nate one, in a line extending from the point inward. This form enables the 
tooth to act as a gouge so as to cut smoothly rather than to tear away the 
materia], and by slightly spreading the acute edges at each side, n sufficient 
width of kerf ia attained to relieve the body of the saw. The grooves »re 
formed and renewed by (.-lanming a small Rt.--p] cutter-wheel upon the tooth 
and turning it by a crank attached. The edges arc spread by n blow 01 
transmitted through a steel set or punch of suitable shape, and the sides are 
"erased" or smoothed in the usual man tier by touching lightly wftH a si 
while running. 

Previous attempts to widen the points of saw teeth have generally 
failed, we think, ftom the teeth anchoring in the wood. The gouging pro- 
pensity, or rather the clean eutriitg action due to tho peculiar form, s< 
to prevent any such evil, and if the thin edges can bo made to endure, the 
improvement will probably come into great favor. 

AUrn's VanoM- /■!■■ ■/ f-r .Si. ■;■.■«. ■'/.■'-. — i-el'r woud may be fed up to a sai 
much faster than hard, and there are in most logs inequalities which call fa 
different rates of feed every few seconds. Common sawmills can only b< 
adjusted s» Unit [lie li.-ed shall be moderate eia>ui;h tin: hardest knota, uk 
consequently too slow fur the clear portions of tho wood. Mr. Z. G. Allan, of 
Buffalo, has lately invented a variable feed, of which, the variation in the rat* 
ia produced by allowing one wheel to turn by the friction alone or ": '" 
contact" with tho face or side of another, and letting the first move ei 
on its shaft at tho will of the sawyer. By this means (the face-wheel b 
on the end of its shaft, and supposed to ['evolve with any uniform veloc 
the number of turns per minute of the driven shaft varies wi 
position of tho movable wheel. If its periphery la allowed to press against 
tho centre only of the face-wheel, no motion results ; hut when moved everao 
little from that position, a degree of speed is obtained which increases with 
every successive removal of the wheel from the centre, until, at its periphery, 
the fastest rale of speed is altaitied. By means ei'a suitable lever held in the 
hand of the sawyer, the rale at which the In- is fed up may be varied w 
every indication (by sound or otherwise) of a changing character in the wood. 
The periphery uf ihe driven wheel in this feed is made of hard wood, placed 
in such manner that the end of the grain is always presented to nib against 
the face-wheel. 

Barlow's Patent Circular Saul. — This improvement consists in grooving tl 
faces of the saw teeth from their points inwardly, forming thereby aeui 
cutting edges or double Ileum* a I their sides. Thus constructed the teeth a( 
Upon the wood like so many gouge* cutting their way through, not tearing 
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The result ia that the stuff comes from the saw 
with ita surface planed off aluiut as smooth as can be done with a smoothing 
plane. Saw a thus made are adapted Tor all kinds of work, splitting, cross- 
<TiHingi Ac, no change at all in tin:- set being required. 

Improvement! in the Manufacture of Saws. — The usual method of tempering 
saws ia to heat and then dip tbein in oil. This process is slow, laborious, 
and costly ; it is also disadvantageous, because the saws become warped, and 
require to bo hammered up straight again by hand. An improvement 
recently introduced by Henry Waterman of Williamsburg, N. T., consists in 
tempering and straightening the saws at one operation. This is done by 
beating the saws to the proper degree, and then [II Mill in. them with a sudden 
and powerful stroke between two surfaces of cold iron. Drop presses are 
employed for the purpose. The mechanism required in this process, it will 
bam been observed, is quite simple, and not expensive. Its use effects an 
important economy in the manufacture of nearly all kinds of saws, and also 
improves their quality. 

HORSE BRAKES. 
When the animal muscles are employed in overcoming resistance, or, in 
Other words, in developing power, certain effects are observed, among which 
are it quickened pulse, improved health and spirits, and (if severe or long 
continued) exhaustion or fatigue. This is the case in ascending a hill, drawing 
a toad on a level, giving motion to machinery, nnd generally wherever work 
of any kind is performed; but in descending a ladder, or holding back a load 
in descending a hill, there is a reverse action of tho muscles, a kind of 
abtorption of power, the effect of which has never, we presume, been investi- 
gated, is tho phenomenon is comparatively rare, and is seldom prolonged 
beyond s very few minutes. Carriages have recently been constructed in a 
peculiar manner for the turnpike road over the summit of Mount Washington. 
They are made to stand at different angles, so that the floors are always 
nearly level and they aro provided with brakes operated at will by tha 
hand of the driver, or by the backward strain of the horses. The last feature 
seems particularly worthy of attention, as it may prove advantageous in 
general use. The brakes referred to arc operated by a strap passing around 
a pulley or ring in the forward extremity of the pole or tongue. At every 
declivity the carriage, in crowding forward upon the horses, tightens the strap 
and brings the brakes in contact with the wheels. When it becomes necea- 
eary to back the carriage, a bolt ia dropped by the driver which renders the 
brake* inoperative. 

IlrPROVEMEJTT IN GLASSES FOE HOTBEDS, &C. 

s following is a recent French invention for economizing space and 
Glass plates united by India rubber doth, arc made to fold 
aa to occupy but little space in transportation, hut what is of 
jnportance, the cost is nut a fourth that of bell glasses of - 
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COMBIXED LOG AND BOBSDIXG LINE. 
Tbia instrument, recently patented in the United States by Adolphe 
Pereoul, of Marseilles, France, and winch is desiguated as a "sounding log," 
•Bires both the purpose of the common, log, viz. that of ascertaining the 
speed of the ship, and also to take soundings without " heaving the vi 
to." It consists of a buoy and a lend lino, with some other simple appen- 
dages. When used as a log, the line is fastened to the bottom of the buoy 
with the lead banging aomo distance below it, the other end of the lino 
being wound on a reel like the commun log reel. When the lead and buoy 
are thrown overboard, the log remains stationary on The surface of the water, 
where it is held upright by the weight of Ihe lend, which is held suspended 
from it, and the line is unwound by the motion of the vessel, the same as the 
common log lino. The only diflerenee between this line and that of the com- 
mon log is, that it Iiiis colored murks iti [jlnec of knots, as knots would inter- 
fere with the operation of sounding. When the instrument is to be used for 
taking soundings, the Hue isalluwcd to n.u over a pulley at the bottom of the- 
buoy, the freedom of its movement being only Tory slightly cheeked by the 
friction of a spring. Tho load is drawn by tliB line close up to the buoy, and 
both are thrown overboard ; tho vessel still continues on its course, while the 
reel is held for the line to run out The buoy remains on the surface of the 
water where it was thrown in, and the weight of the lead keeps the buoy 
upright, and throws the line over t Ik- pulley of the buoy until the lead louche* 
the bottom, which i- known by ihe buoy turning over on one side, in conse- 
quence of the woight no longer acting upon it. When tho buoy falls over, 
the friction of the spring on the line is so much increased that tho buoy 
remains fast on the line while line and lead are drawn on board the vessel. 
The distance from tho buoy to tho lead is of course the depth of water. 

MIXING- WHEAT FLOTTH WITH PAINTS. 
Mr. J. Gattman, of Philadelphia, has discovers 1 a method of manufacturing 
paints by grinding crude eoluisiu a com position '.'■!' waicr. Hour, or its equivalent, 
rosin, or its equivalent, liah oil, or any dryingorundryng oil, in a proper propor- 
tion and manner, and by which the paint thus manufactured may be produced 
at a cheap rate, and afterwards thinned with water to Ihe required consistency. 

UTILIZATION OP WASTE STEAM, 
What may be done by economizing the waste water and steam of engines, 
is shown by an experiment recently made in Wales, by Mr. I). Llewellyn. 
From a small 6-inch cylinder eucine employed by him fur agricultural pur- 
poses, he conducted a jet of sti-oin liu' [wit.Iv minute; daily, through an inch 
iron pipe, into a bed of rough stones, covered by a glazed frame ; a journal 
of tho temperature was kept, from which it appeared, first, that although steam 
Was introduced among the stones for only twenty minutes a day, tho ther- 
mometer was raised from 51° to 88° in the first twenty-four hours : second, 
that the temperature continued to rise for many hours after tho second 
application of steam, until tho thermometer reached 103° ; third, that at the 
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n hours (he hem of ihu frame diminished; yet, fourth, that at 
the end of iBinlj hours the temperature was 69° still. This is a conclusive 
newer to those who think that masses of heated water, or bested porous 
materials, like rough stoues, will become so reduced in temperature by a few 
hours' withdrawal of the prime heating power, as to endanger the plants 
in houses thus warmed. The experiment continued to he succees- 
d enabled pineapples of the most perfect quality to ripen. 

ALLEN'S GRIST MILL. 

6r. Z. G. Allen, of Buffalo, has recently constructed a superior mill, which 
■ in many important respects from those now in use. The spin die, or 
upright shaft through the centre of the stone is continuous, being, by the 
peculiar construction of the mill, made in one piece, instead of being divided 
as usual in the middle: and the same being made adjustable laterally, both 
SI top and bottom, allow! of much more perfect " tram " than is generally 
ottained. The- method of connecting the -tune with the spindle is fur more per- 
fect than any with Which we are familiar — being in fact a perfect universal 
joint without possible alack. This is attained by slotting through the spindle 
and inserting a Hat, thiu " driver," or bar of iron, edge uppermost, and con- 
necting it by a tapering pin in the centre, and by suitable boxes at each 
extremity. Each box being secured to the stone by a single bolt, the whole 
1b as conveniently removed, when necessary, as are the more primitive 
arrangements. But the most conspicuous innovation is in the holding down 
b ne — which is done by a lever and weight resembling those attach- 
ments to a safety valve. Jn all rapid grinding with light stuiics, it is common 
to bold the grinding surfaces together by applying a aorew to a lever pressing 
upon the spindle, and, in the best device of this kind, this screw is so con- 
nected that it is always worked to correspond will] the elevations of the atone 
by the ordinary " lighter screw," By that construction the upper centre is 
depressed in proportion as the lower centre (and consequently the stone) is 
lowered by the miller in the course of the work, and provided the adjustment 
of ill the parts is perfect, the operation of the mill is, in this respect, precisely 
similar to the one under notice. But such perfection is rarely attainable in 
practice, and the spindle is liable in some positions to be either loose or eo 
■ Id u to become heated. Another obvious advantage of the new 
arrangement is the liberty allowed to the stone to rise in case of dropping any 
hard mass, nsa nail, into the mill. In brief, the device under notice appears to 
he a successful attempt to apply the most perfect ol riieehauism to the hanging 
0/ mil] stones, with the addition of a self-acting means of holding down the 
Mono without possibility of ever exceeding the required degree of force. The 
Mom hi m readily removed fur picking us u injur the ordinary arrangements. 

TOBACCO PULP ClOARS. 

A patent hot been taken out in England for reducing thopo parte of tobacco 
leaves left — after the finest portions are stripped off for cignrs — into pulp, by 

n machine, then submitting them to the vfim. ot Sn 
icbvrwf. ^ftes this rlM palp tonuMtewtottorttsVi n**"'*'** 
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rollers from the pulp engine, or else through fine hair sieves, in the same 
manner that paper is made. The sheets of tobacco thus made from pulp are 
formed into cigare and cheroots. 

COMPOSITION TOE RENDERING FABRICS WATERPROOF. 
Payen, the eminent French chemist, has prepared the following composi- 
tion to bo used in rendering clothing for the French army waterproof: — 
Dissolve two pounds and a half of alum in four gallons of water ; dissolve also, 
in a separate vessel, the nuns waigM of acetate of lead in the same quantity 
of water. "When both are thoroughly dissolved, nux the solutions together, 
and whan the sulphate (■!" Lad v-.-ukii.^ i !■.■;. i this mixture has been precipi- 
tated to the bottom of the vessel intheformofa powder, pour off the solution, 
and plunge into it the tissue to bo rendered waterproof Wash and rub it 
well during a few minutes, and hang it in the air to dry. 



tON OF MINES. 

The London Mining Journal describes a new method deviled for ventilating 
mines. It consists of a reservoir, orhydro-piauariiie box, liacedononesidethe 
adit level, supplied with water from a cistern on the surface. A metallic tube 
descends from the cistern to the vessel in the adit, and the supply is regulated by 
a self-acting valve. At the top of the metallic tabs is a glass case, nicely regu- 
lated by a slide, which being suspended at a certain point admits no more water 
than is necessary. To draw in the largest possible quantity of air, a vortex is 
formed, and a continuous stream of air ami water, varying in proportion accord- 
ing to the distance bci ween the reservoir find tha hydro -pneumatic box, is con- 
veyed from the former into the latter. Hare the water and the air are sepa- 
rated, the former escaping at the self-acting valve, and the latter being forced 
through a main tube, which branches off to any part of the mine. 

CHIMNEY REGISTER AND WEATHERCOCK. 

Mr. J. A. Royoe, Lee, Mass., has mado an improvement in the above by 
which to avoid a greater consumption of fuel during windy weather than tnere 
is in fair weather. On the top of the chimney is pLics-d a device similar to an 
ordinary slatted hot air register. This register has a vane and rudder, and is 
turned to the proper position by the action of the wind against the rudder, 

d its slats, after it is thus moved, are closed more or less by the action of 
the wind against a sail, which is on a mast projecting up from the slats. 
When the wind blows hard, the slats are operated so as to almost entirely 
close up the Hue of the chimney and thus diminish the draught;, and when it 
is calm they open the Hi if and thus increase the draught. 

IMPROVED LITHOGRAPHIC PRINTING PRESSES. 
In order to give a uniform and loivihlf iiapivi.-ii'ii !u all parrs of the stoae 
in fithpgrsphing, with the expenditure of but a very small amount of power, 
» press with th.j iijliowhig improved an'm-.^cmrnt. has been devised; A wood 
or metallic air-tight chamber or tub, containing water or other fluid, with its 
bottom or one side composed of india rubber, or some other waterproof) elastic 
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to material is used to give tho impression; said ohamber being fur- 
e tali ptuugor, and the pliable bottom or Bide of the chamber 
a tympan. By applying pressure (0 the plunger, an cjual amount 
U transmitted by the water or fluid to every part of tUo tympan, 
ng ■ small plunger nn inimenso pressure may be obtained with a 
nililun of power. 

le Jointing Prat. — In an improved French lithographic printing 

B rViUondDfr novelties are embraced. A eliding carriage, whieb travels 

t> stone or other engraving, and carries along the printing scraper, to 

■ Mica, and which is moved to and fro by a crank on a shaft; 

i ne which carries a plate and sheet to lie down upon the 

at has been pat upon the plato to be printed, from the printing scraper 

- i i Kith tin.- necessary pressure, and the loose til ting-frame 

•d or tilted up by t.lie -iiid earriaga at the end of each backward and 

d stroke, so as to allow of putting a fresh sheet of paper on the stone 

I inwvtd span. 

bust's solab compass. 

presented to the Franklin Institute in 1835, improved and 

n reported on in 1840, receiving a medal at the London Fair in 1801, and 

c public surveys for fifteen years, can but with extreme difficulty be 

v invention. The solar compass seems, however, to have but 

f been prepared to attract the uttention it deserves, and a very brief 

it be inappropriate. 

a is tho invention of Mr. Win. A. Burt of Mount Vernon, Miclii- 
is to occupy a kind id iiii I :i the old Bit- 

pass and the Theodolite of the present day. It is desired for 
e land surveys, and is greatly superior to the theodolite in the finality 
h it is used. As compared with the more ordinary compass, in all 
d regions and in localities where the aberrations of the needle are a 
* of frequent difficulty, it appears almost indispensable. 

j he described as a magnetic compass, with every facility for levelling 

i, and provided additionally with movable arcs and simple 

n by which whenever the sun is visible, and its declination known 

inany nautical almanac), tho time of day, the latitude of 

» the angle made by any point with the true meridian, and cotisc- 

snlry tho correct bearing thereof, may be determined by inspection with the 

It accuracy. Its easy adjustment and entire reliability, enable it to 

pply the want long felt by the practical surveyor. 

DCMKry's METHOD OF CONSUMING SMOKE. 
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below by means of etoking bars worked with the hand in a kind of recurved 
tunnel, with open sides, and extending to the grating on that aide. This 
method was long ago suggested by Franklin; but the arrangements here- 
adopted are peculiar to this inventor and attain perfectly the end proposed. 

IMPKOVEMENT Ui STEREOTYTING. 
One of the persons employed ia the Stale printing office of Vienna has made 
the discovery that plates of plaster of Paris will uniformly contract by a repeated 
washing with water, and still more if with spirits .if wine. On this is based a 
process to produce both print (tirveksaehea) and woodcuts in various gradations 
of type and size, by a calculated diminution of the plaster of Paris plate. 
Already print and drawings have been made of a twelfth-part size, reduced 
from three inches to one inch in diameter, and yet even, the reduction to the 
mallest size does not encroach on the perfect correctness of the impression. 

HYDRO-STEAH EXCISE. 

A very peculiar and apparently effective combina! ion of the steam engine 
and Turbine water wheel tailed the ■■ !Tydr-.'-r;iO;iiii Koirioe.'' has recently been 
invented by Mr. William Baxter, of Paterson, N. J. The invention, which 
is especially adapkd fvf (he dvieieg of propellers, is constructed :is follows: — 

Two steam cylinders are placed vertically ami parallel (o each other, united 
at the top by a valve chamber and the steam and exhaust passages, and at the 
bottom by the Turbine wheel chamber and valve cases J'.-r the induction and 
eduction of tlio water. There is a short stem or rod through the stuffing-box 
of each cylinder head, answering to the piston rod of the ordinary steam 
e, intended f<>r the opera tiou of the si hie valve, which lies horizontally on 
tt, its stem running through a stuffing-box at each end of the. valve cheat. 
Two quadrant pieces or right angkd levers jointed on the outside or the chest 

aud im.mediao p.- ever the .-■ : ice.- r.-. ■■:.■.■ nl ■ cmi. (■■-■! li'nunicaie an 

alternate motion to the valve, they being struck by the upward motion of the 
abort stems or rods which pierce the cylinder heads; these rods again are 
operated by the upward cioiion of (he pistons, which work- without rods or 
any outward connexion whatever. ffi'.-:iiii is admitted only to one side of the 
pistons, the other l.iciue: in ewe tact each with a eoluuin of water; which water 
is continually forced through the Turbine wheel and thus producing a rotatory 
motion, proportioned in velocity to Ike pressure of the steam in the cylinders, 
and to the size of the Turbine water wheel 

The steam acts upon tho pistons in the manner of a direct action pump, one 
end of tho cylinder being used for steam and the other for water. The same 
water is used all the time, il being :'■■;■ ■ ,-■■'■■ -! t ugh mitable valves, — 

easily understood by those acquainted with such matters— the curvature of the 
blades of the deflect itijr iruidc wheel directing the water oa to the curves of 
the wheel buckets. Water being nearly an incompressible body, an air 
chamber is necessary, as in all forcing pumps, to maintain a uniform current, 
and also to secure a certain degree of elasticity, without which there would be 
Kane danger of rupturing the parts. The primary object to bo gained by thia 
ew motor is the doing away with a multiplicity of parts. 



Mr. Deni 
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IMPROVEMENTS IX AGBICTTLTUBAX MACHINERY AND 



Mr. Denison. Ilia weD known agricultural writer of England, thus answers 
the question, "What progress baa been recently made iu agricultural machi- 
nery in Great Britain T" He says : — 

- A reply may confidently bo given that progress has been made on every 
tide — in machinery, in scion tine acquire men ts, in field practice ; and to such 
an extent, that beyond all question, the productive powers of these kingdoms 
have been more largely increased within the last (our years than within an 
eaoal apace of time at an; former period. 

- In machine making, though some interesting novelties have appeared, tlio 
characteristic feature has been the constant improvement, tending to perfection, 
of our established implements, and a great extension of their use through the 
body of the fanning community, a fact significant of the superior intelligence 
which is now brought to bear on funning allairs, premising a sure and con- 

ttootd pimiwtiiii 

I ■ n tlie list in point of interest, first in its remarkable increase, stands 
■ 
'■ No tanner who has ever had a steam engine on his farm will ever again be 
without one ; no farmer who has ever threshed his corn with steam power 
could bear again to see his horses toiling in the wearisome circle, now jerking 
onwards when the whip sounds, now brought almost to a. stand-still when tha 
machine is clogged by a careless feeder. The regular stroke of tho untiring 
steam engine gives excel Ion en- to the work, keeps everybody in his place, and 
introduces among men, even the most careless, something of its 



Tin* Koyal Agricultural Society of England held their annual meeting and 
exhibition at Chelmsford in July, This meeting of tho society will bo memo- 
rable, not only on account of the liberal prize which was offered for tho best 
■teem cultivator, but also from the improvement which was made in selecting 
a few classes of implements for the ordinary prizes, ins trad of distributing 
tbem thmugliout the whole collection — thus allowing of a much more ou«M 
writs of trials being made than was possiblo under tho former arrangement. 
The prizes given on the present occasion were confined to those machines 
turd in preparing (ho land for crops, together with reapers and some tile 
machine* and draining tools. Next year's list will embrace other classes of 
implement*, and, in the succeeding year, the list will include all such as shall 
ran included in tho previous lists. 

Mr. Boydcll's steam plough, which was noticed in our previous volume, waa 
• subject of special interest, from tho peculiarity uf its construction in having 
KM endless railway attached to the wheels, which enables it to traverse over 
ordinary rough ground; which without sueli a contrivance as the portable 
railway would bo almost out of the question. To this engine waa at*" 1 — ' 
the ploughing machine of Mr. Coleman, which consisted ot seven 
■ to admnco in a triangular form, U 
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the spot. In the trial, brnrntt, owing to the complicated natoro of tin 
pknagtl itself, il was found impossible to keep all the tools at work at once, 
or to regulate the depth according to the fbrm of the ridge. In addition to 
tue system upon which Mr. Boydell proposes to cultivate tin 
aystem of steam ploughing, by means of a stationary engine and windkws ; 
the wiro ropts used in drawing the ordinary plough across (ho 
through pulleys anchored in the ground, and which are shifted along the 
margin of the land u the work proceeds. Of this plan Uiere are two rival 
schemes, viz. that of Mr. Fowler, and that of Mr. Smith. Mr. Fowler has a 
Ml of four common ploughs in a frame, and turns over as many furrows, 
evenly, wall laid, and at n lair depth — the quality of the work being all thai 
can be desired. By another arrangement Ur. Fowler malm two furrow* at 
oncc\ and by trench ploughs, two furrows deep. Mr. Smith does not employ 
the common plough, but it performs what is called " buu Ik ploughing, " i 
with subsod ploughing anil grubbing — all these opcralit 
by one passage of the implement. 

The reaping machines were tried upon a piece of half-ripe rye, partially 
laid, but to no great extent. There mi < Iroaskill's Bi ll'a reaper, the same aa 
exhibited last year, as also the same with an improved delivery, couaistiiuj-of 
two endless straps with wooden cofft upon them, passing from side to side, in 
front of a sloping platform. A fly-wheel is added to this machine, which 
increases the regularity of the working of the ports. Dray's Dusaey'a reaper 
was also one of the competing ones exhibited, this machine having a tipping 
platform. 

Cliamhers's water drop-drill received the approbation of the judges. This* 
a new invention ; and a great improvement upon the ordinary liquid manure 
drill, as all the liquor is deposited with the seed where wanted, and so u not 
wasted by being poured out in a continuous line. 

The show of agricultural implements, at the lute Paris exhibition, is described 
by English visitors as presenting in many of the machines of French and con- 
tinental construction much scientific ingenuity, but productive of little practi- 
cal utility, and oue of the visitors write* that he saw no foreign field imple- 
ment which he should consider an advantageous addition to the husbandry of 
England. Among machines of a different class, ho describes one in the fal- 
lowing terms, which he recommends as a simple and useful instrument, via. 
■ straw-loom exhibited by M. Guyot, of the Chateau do Sillery, which adh 
at a cost of only 80 franca. So simple a machine may deserve tho attention 
of gardeners in this country : — 

"It forms mats with two threads of wire, No. 4, woven with strmw, Of 
reeds, or rushes, which will last four years. The machine is worked by a man 
like a common hand loom, and the thin web as it is formed passes through 
below tho machine, and winds itself up behind the workman like a carpet. 
Thia straw web is used for the protection of young vines trained along the 
ground, and costs rather less than Id. u yard. The inventor used 60,000 
yards of it last year to protect his vinca to the 15th of May against white 
frosts; till tho 110th of Juno against cold rain; and till harvest 
"as *Jow maturity of a cold 
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■tally employed in market gardens and nursery grounds, and the matting can 
■!*> be set up in a frame perpendicularly for the protection of wall fruit." 

The following are brief memoranda af new agricultural instruments brought 
"ui durinp thn past year : 

Aonflarrrro. — This lb in two parts, in tho form of a horse shoe, and is expand- 
ing; and when going to a field it may be turned over forward and rides u 
fbnigti on a sled upon its own frame. 

fmprrxrti Horse Bake. — The rake is on wheels, with wire teeth, discharging 
St load by uneatchint; a latch, and then the teeth are lifted by a strap around 
' the breast of the horse, and held up until past the winnow, when they drop 
into place by their own freight on checking tho horse, or giving the wheels a 
■Eght push forward. 

An improvement in the straw carrier of threshing machines has been made 
by placing: Strips of iron on the slat* with edges turned up so as to hold the 
straw loose and allow the grain to Loll, and by bringing Home of the slats to 
tall down on the underside of the chain, by which rolls of straw drop through 
on the back motion. 

Rempwa'* Cam Planter. — A com planter recently invented by L. Thomp- 
son of Xew Haven, Conn., has the tollowing peculiarities of construction. It 
is mnnnted on two light wheels, and is worked by a horse with tho aid of _ 
ens man or boy, who sits on the box, holding the reins. A great fault with 
com planters generally — on which, by the way, there are some filly or mora 
patents — is that of leaving the earth loose instead of nicely covering and 
pressing it down like a farmer's hoe; another is, that the grains arc planted too 
closely together- both these are avoided in the machine referred to, and the 
labor of planting which Is always cool and less severe than moat agricultural 
s by this means rendered decidedly easy and pleasant. Two 
e planted at once, tho earth for each being excavated by a light 
plOOgh-tocS attachment, and replaced by nearly similar scrapers, standing in a 
reverse position, while behind tho whole are dragged metallic rollers of suita- 
ble weight to press tho earth together and form a smooth surface. The 
ploughs are dragged continuously along, and have no motion except the 
ability to yield in casffof meeting too great an obstruction. There are no 
reciprocating parts to get out of order, except a single voire in each spout, 
which regulates the precise moment of depositing tho grain in the shallow 
ftirrow. The proper amount for each hill is measured off by a continuous 
rotary motion, thrown down into a wide spout, and held near its mouth until 
tho right moment, when It la dropped behind the forward plough, covered by 
the succeeding one, and pressed down by the roller, A stop in reach of the 
driver throws tho small measuring wheel out of gear while the machina ia 
fltfrlT'C round at the ends of the rows, and a strong lever in tho hand serves 
to lilt the forward or opening ploughs whenever any fbnnldabta obBtruatton 
I nmttfand. 

Jtopr.,, ■■ : improved excavator recently inreuted by J. 

(lift N. Y„ the scoop in firmed of two parts connected by 

■ Joint and tile bottom of the MTO formed of slats which are allowed, W ' 

■ 1 by chain* to a cart, so H ' ™ 
6* 
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Ai the cart mores along, Iho scoop may be readily filled and 
charged. As tbe scoop is formed or two porta jointed together, each part i* 
filled separately, therefore there is not such a large quantity of earth to be 
forced backward, nt once, while filling the scoop. Tho power required to 
work common excavators is great, because of tbe great amount of earth lobe 
(breed back in the scoop. 

Self-acting ISam Door fhttour, — An upright bar of strong wood, working 
free in staples, is attached inside of the door, hi two porta, with a small rack 
upon each, working upon a pinion last to the door. Lift up the lower part of 
the bar, from the outside or in, and it rolls the top down and catches. Shut 
the door and the catch is loosened — the weight of (he lower part of the bar 
falls and rolls (he pinion, turning the corresponding rack op, thus fastening 

DM dew [u;i and bottom. 

Afadtina fw Husking Indian O/rn. — The innuaj production of Indian oora 
is 600,000,000 bushels, nearly all of which is shelled by machinery; but tbe 
busking is done by hand. Tho expense of husking is estimated at 5 oentta 
bushel, or 3.1,000,000 a year! No less than 139 different patents have been 
granted for shelters; but for buskers, only four patents have ever been issued 
— two of which have long since expired. Not one of them is sufficiently prac- 
ticable, wo believe, to meet ilie wants of tbe community. . 

Corn buskers are very much needed on every farm throughout tbe land. 
Hero is a splendid opportunity for inventors, and we hope they will not bs 
■low to improve it.— Scimiijit American. 

yea Plough. — A correspondent of tho N. Y. Tribune gives the following 
description of a new plough exhibited at the recent fair of the N. Y. SUM 
Agricultural Society : — It is what has l>ecn long sought for — a fierftct iws 1 
atWe plough ; that is, reversible by shifting the beam instead of the share, n 
as to obtain a aide bill plough ill ■■■< works just as well one nay as the other, 
and just as well us any plough made to work but one way, turning the 
furrow either right or left. Fifteen years ago, Earnaby A Moore, of Ithaca, 
made a plough that was intended for this purpose, but failed because tbe 
beam never stood in the exact right position with tho point, except when it 
was set in the centre, and then it was simply n double mould-board plough. 
Consequently, the plough was a Mure and went out of use, i 
tbe nattering reception it met with at first. Every farmer felt how 
a plough was needed, and this helped him to believe it had 



Where Moore left oft, A. Barton, a plain, poor, but thinking man, of Onon- 
daga comity, commenced, and has perfectly succeeded. His beam is attached 
to the share by a strong hut free joint on the underside, and the point of the 
plough is attached to the point of a strong coulter attached to the centre of tfe 
beam, so that whichever way the beam is turned, right or left, the point goat 
with it, and the beam sets exactly as though it was framed into the handle oa 
that side. It may also bo set in the middle, uidthcs is a double inould-i.-wd 
plougli, but its great value consists in its easy conversion from a right itandod 
to a left handed plough without anv more lulxir than lifting and shutti 
«r* .*■■ door while the team is twmtia. The ,«tat » .« ,w*V w 
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The whole is plain, simple, cheap, strong', and what is more, has 
" "y tested. 
d fmprmemcnt in the Caialructiim of the Plough. — Tho following pro- 
ent in the construction of the plough, was lately made at 
il meeting in Groat Britain, The object proposed to be effected 
O change the present mode of action of tho plough, whieh is in reality a 
ft forcibly dragged through the soil, Ming up that portion which is above 
it the expense of hardening or making more compact that portion which is 
v it. This mode of action has a tendency to harden and glaze over the 
dt Uiat part of tho boD en which the sole of the plough rests in its 
The remedy proposed consists ia the adaptation of rollers to the solo 
t in adding n hind wheel, notched or teethed, so that when following 
e track of the Bole shoe tho notches or teeth may break up tho smooth 
k Burned by its action. The proposer of these two modes of improving 
a to think most favorably of tho idea of rollers (whose mode of 
, he docs not specify), as they would not only prevent the 
glaring and hardening, hut would, in his opinion, lessen tho draught. 

Subtoil Plough.— This improved agricultural implement invented by Mr. 
Wilson, of England, consists of an ordinary earth-fork to which is attached a 
long handle, bent to about ten inches to the foot out of tho straight line, in 
the plane of the fork's prongs. A small transverse handle is attached to this 
main lever, at about the usual height of a spade handle, on tho side opposite 
that to winch the main lever is inclined. This enables tho user to guide 
the implement into the earth. The prongs are straight, so that either the 
right or left foot may he used. When tho prongs have been sunk up to the 
neck into the subsoil, tho extreme end of the main lever is acted upon to bring 
a powerful lifting pressure upon the sofl. 

8df~Holdi*j Pltiiqh.—A new self-holding plough, tho invention of Mr. Bin- 
kerhoof, of Bntavia. N, Y,, has tbe following peculiarities. It differs hut tittle 
from toma other ploughs now in use, but with the addition of ■ guiding wheal 
about two and a half feet in diameter, which runs in the furrow, and guides 
the plough, gauging the width of the furrow, while another wheel of less 
diameter supports the plough on the opposite side. Tho grounds ploughed were 
a stiff sod with a heavy clay suhsod, and which would try tho merits of the 
machine most effectually, yet it did its work perfectly, with no assistance from 
the driver except in turning at the enda. 

Zfanfj Horse Pinner. — Dr. Richard Hunt, of Freeport, HL, lately patented 
a simple construction for making horse power available, which, though 
involving a large weight of timber, is advertised to cost but $00. From 
one to twelve animals may bo employed walking in a circle upon the 
ground, and turning a heavy horizontal wheel to which they are directly 
attached, and which they in fact walk within. The wheel is geared at its 
periphery, and transmits a high volocity without further multiplication. The 
principal novelty consists in making this wheel of such weight that it requires 
no framing whatever, and supporting the load on small iron wheels which 
travel around on a raised track just within the horse path. The e.— ' "' 
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A .Viit Theory 0/ L'.';;inn»j. — Mr. E. Conkling, through the Ohio CI 
makes the fallowing suggestim OB the Irae philosophy of churning: "The 
plan is to iiytvt tlic cre.im into itself or against a. hard imbalance, witli great 
force, by moans of a m..r\ of force ponjp, thereby pinilin i:i.- concussion suffi- 
cient to rupture the . I- ii,i. ]..■?, and product- jijxvdj uiid peifeet comminution of 
Uie bultcriue particles." 

Iiiqih-iHtiit for Cuiiiwj Joioti Traa. — An implement recently invented by 
S. C. Ehrsam, of New York, consists in giving a rotating motion around the 
body or trunk of the ! re .:■. to a cutting blade ; also, in giving to tho blade a 
feed motion into tho in ■■:-. by means of an annular ruck or toothed rim, and a 
spiral thread. The rack or toothed run ia attached to a collar, which is fitted 
around I lie trunk of 1 lie tree, the screw thread being cut on the upper edge of 
tho collar, and fitting in or between corresponding threads on the under side 
of the chisel or cutter. Power being applied, tho cutter revolvee around the 
tree, and cuts inward, until the trunk is severed. 
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further improvement is desirable in the means and methods of 
ascertaining the ship's place at sea, no one, I think, will from eipcricnce be 
disposed to assert. The last time I crossed the Atlantic, I walked the quarter- 
deck with the officer in charge of the noble Teasel on one occasion when we 
were driving along before a lending breezy and under a head of steam, 
beneath, a starless sky at midnight, at the rats certainly of ten or eleven 
nules an Lour. There is something sublime, but approaching the terrible, in 
such a scene; — the royless gloom, the midnight chill,— the awful swell of the 
deep, — the dismal moan of the wind through the rigging, the all but volcanic 
fires] within the bold of the ship ; — I scarce know an occasion In ordinary 
life in which a reflecting mind feels more keenly il a hopeless dependence on 
irrational forces beyond its own control. 1 asked my companion how nearly 
he could determine his ship's pluce at sea under favorable circumstances; — 
theoretically, be answered, I think, within a mile; — practically and usually 
within three or four. My next question was, how near do you think we may 
be to Cape Race, that dangerous headland which pushes its iron-boaud, un- 
lighted bastions iVom the shore of Newfoundland far inlo tho Atlantic, — the 
first land-fall to the homeward-bound American vessel. We must, said ho, 
by our last observations and reckoning, be within three or four miles of Cape 
Baca. A comparison of those two remarks, under the circumstances in which 
we were placed at the moment) brought my mind to tho conclusion, that it is 
greatly to be wished that the means should be discovered of finding the 
■hip's place more accurately, or that navigators would give Cape Race a littlo 
wider berth. But I do not remember that oceof the steam packets between 
England and America was ever lost on that formidable point. 

It appears to me by no means unlikely that, with the improvement of 
instrumental power and of the means of ascertaining tho ship's time with 
exactness, as great an advance beyond the present state of art and science in 
finding a ship's pluce at sc-a may take place, as was effected by the invention 
of tho reflecting quadrant, the calculation of lunar tables, and the improved 
construction of chronometers. 

I have no doubt wo live on the verge of discoveries and urruitiana ' 
department, as brilliant as any that have ever boon f 
new truths, now dels, ready to start into — ™> 

eeems to me there never was an age, s 
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ought to be lest disposed to rest satisfied with the progress already made, 
than the age in which we live; for there never was an age more distinguished 
Ibr ingenious research, for novel result and bold generalization. 

In the wonderful versatility of the human mind, the improvement, when 
made, will very probably lie made by paths where it is least cipected. Tin 
great inducement to Jlr. Bnbhago to attempt the construction of an engine, 
by which astronomical tables could be calculated and even printed by mecha- 
nical means and with entire accuracy, was the errors in the requisite tables. 
Kinctecu such errors, in point of fact, were discovered in an edition of 
Taylor's Logarithms printed in 1796; some of which might have led lo the 
moat dangerous results in calculating a ship's place. These nineteen errors 
(of which oue only was an error of the press) were pointed out in the Savtieal 
Almanac for 1S32. In one of those errata the seat of the error was staled to 
be in cosine of 14° 18' 3". Subsequent examination showed that there was 
an error of one second in this correction, and accordingly in the Kavtkal 
Almanae of the next year, a new correction was necessary. But in making 
the now correction of one second, a new error was committed of ten degress. 
Instead of eosino 14° IB' 3' the correction was printed cosine 4° 18' 9", 
making it still necessary, in some future edition of the Xaotxal Almanac, to 
insert an erratum in an trratvm of the irmifa in Taylor's Logarithms. (£fte- 
bvah AtfcM, Vol LIX. MS.) 

In the hope of obviating the possibility of such errors, Mr. Babbage pro- 
jected his calculating, or, as he prefers to coll it, 1 
Although tliis extraordinary undertaking has been arrested, L 
of the enormous expense attending Its execution, enoiurii has been achieved 
to show the mechanical possibility of constructing an engine of this kind, and 
Bten one of far higher powers, of which Mr. Babbage. has matured the ean- 
I'ptitin, 9V*iMd iho notation, and executed the drawings — themselves an 
imperishable monument of the genius of the author. — Address at th! Dtditalim 
eft/ie Dudley Observatory, by Edward Bucrttt. 

LAYING Till! GUNS OF A EATTKKY WITHOUT EXPOSING TILE MKX. 

Mr. Babbage has published the following method of laying the guns of • 
battery without exposing the men to the firo of the enemy: — 

The numerous casualties, chiefly by rifle shot, which have occurred to thoss 
employed in pointing guns at the object of attack, and also in examining their 
effect after their discharge, induced me to recur to means which had pre- 
viously been devised for reconnoitring with security. The highest skill it 
ji who points the gun; his safety is, therefore, to be con- 
sidered Brit 

lo pointing a gun at the object to be hit, the two sights of the gun and the 
distant object must be brought into the same line. To do this, a man stand* 
behind the gun and looks along that line. But if Instead of a man in that 
position, we put a- good common looking-glass inclined at an angle with ths 
line of direction, the coincidence of the two sights and the distant object can 

d bf made hi- an observer placed in other positions, 
is placed in the corner ot at* 
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a md reach, he may ettlicT point the gun by his eye, may employ a 
l or he may use a small telescope, which, if required, 
e fun I to a peel. 

uib of a telescope some little difficulty may occur 
n the foci of thu sights and tho object not being the same. Tho difficulty 
can be much diminished by placing the Inoldng-glass at a greater distance 
behind the gun. In fact, with a simple inverting telescope of very low power, 
or with a common opera-gists, a vary moderate distance will reader both 
ts sufficiently di; tine L 

ie angular position and elevation of the gun inuat be adjusted by direc- 
10 men attending tho gun. These adjustment! must 
MMMl by screws, or other means, so aa to be made by the men when 
d from direct fire. 

n tho officer is satisfied that all the guns are well laid, be must then 
a telescope, attached vertically to tho parapet. Fixed to the telescope 
in reaching: above the parapet must bo another small looking-glass, 
ii angular motion on its horizontal ails. This MCMOfft may consist 
Ie lens of from three to eight feet focus, and have attached to it! eye- 
i the vertical rays into n horizontal direction, 
m officer, having adjusted bin telescope on the point tio is battering, may 
then observe the united effect of all the guns ; or he may cause them to be 
fired in succession, waiting between each ehot until the smoke has cleared 
away, in order tlutt ho may fudge of tba precision with wliich each gun ham 

The plan or pining round a corner by meant of a small bit of looking-glass 
has bent long known and described in books on tho amusements of science. 
A. repetition of the combination constitutes the toy by which children are 
~ d they can see through a deal board. In a different form, by 
l of an inclined mirror concealed within the tube, the frequenter of the 
» points his glass in one direction whilst he surveys the real object of 
ininanother. Such a> telescope, when used behind n wall or a tree, 
loitring telescope. 

SOME OF THE PRrsCTPAI, CAUSES OP ATM05PHEKIC ELEC- 
TRICITY. BY IE. BECQtTEREL. 
which constantly furnish the air with an excess of positive and 
n excess of negative ch-clikitv—oi ceases wliich are capable 
storms and other phenomena under certain conditions — are 
Iu studying this question some years ago, I observed the 
effects produced, in tho tissues of plants, and at the contact ol these 
with fee «"1, in this contact tho soil is constantly positive, and 
negative, whatever may bo the part or tho plant put in metallic 
with it. I then indicated this evolution of electricity as one 
the electricity of the atmosphere "« these eiperi- 

year ago, 1 wns struck by tho anotnflliw -rating on 
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plant; and I was thus If 
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a question o 
s causes which conduce to the general effect. The apparatus 
employed is these researches consists of— 1. Diaphragms of porous porcelain, 
or little bngs of sail-elotli, each containing a depolarized plate of roW or 
platinum, surrounded by charcoal rjf sugar-candy, with a view to render Hie 
electrical effects constant during a few moments in order to measure them — 3. 
Tangent com posses of great delicacy, adapted for experiments of this nature— 
3. Atmospheric electrometers to collect the electricity of vapors formed above 
Che soil or water; and various accessories, such as copper wires, gold and 
platinum covered with gutta percha, 4c. The electrical effects produced by 
the contact of the soil and water are complex, for they vary in direction and 
intensity according to the. substances which compose the soil, or which are 
dissolved in the water ; for the production of electrical effects, it is necessary 
that there should bo a heterogeneity between the water of the ritor and that 
by which the soil is moistened. When the waters arc slightly alkaline, they 
are negative; when they are add, as is the case with the earth of heath*, 
they are positive. The well waters of Paris often present effects of this kind, 
in consequence of the infiltration of drainage, waters, which change in nature 
from time to time ; thus in the courso of a month the electrical effects are 
seen lo change in intensity and Hign. without any derangement of the apparatus. 
From this stato of things it results thnt sometimes there are no electrical 
•Sects, as is also the case in experimenting with the water of a river and it* 
aandy banks, or the adjacent lands which are washed during inundations. It 
is necessary to establish panwii'it observations to follow all the variations to 
which the actions of contact are subject, and to guard against the effect* of 
polarization, which are always to lie found in operating only for a few 
Very commonly [Kilnri/ntiuu is destroyed in the course of -H hours, 
e effects of which we are in search may then be observed. In some 
a the electrical current has sufficient intensity to cause the 
<n of a needle telegraph at a distance of several kilometres. When water 
evoporatoa, either from a stream or from the earth, it must necessarily CWiy 
off with it on excess of electricity of the same nature possessed by the one or 
Other, and this becomes diffused in the atmosphere ; this electricity may arise 
Oi>t only fr.im the reaction of the water of the river upon that with which the 
■oil is moistened, but also from the decomposition of organic matter. In the 
latter ease the electricity is always positive, whether it arises from the riv» 
or from the soil ; in the former the two vapors are of contrary signs ; the 
effects are complex. From the foregoing it will be understood why iitlilllll 
generally take place in summer, at that period of the year when the decern* 
position of organic matters and evaporation are at their maiiraum, and aka 
why they are ao frequent and so violuot under the tropics at the period when 
the sun approaches the zenith. This is so true, that in those regions there is 
always » storm bursting at each instant in a locality suitably placed in 
relation to the sun. The phenomena to which \ h« B veSerrei w* *> ■«*** 



that it ia indispensable, before tbniiululing funeral principles, to multiply 
experiments iu a place serving as a permanent observatoiy, then in Sat 
countries and amongst mountains, on the margins of rivora and water courses, 
.-'■.:■ re, in countries like 1 lolland. where r 1 n ■: ■_■ are large aUnvial 
ttiets, in Bait marshes, &o. Then, and then only, shall we be able to judge 
of the importance of Ihe subject with which J am occupied, aud which ia 

,.. ,: i ,,,,.■ ,,■' i ! : .. ■■,■. i, -i ..... ■;.,,,.: '. ■■:;.;■ ■■;:,■ |, :v-\.j. 



■ d.'el.ed 

Mr. Na 



ON THE FORM OF LIGIITNINQ. 

Mr. Nasmyth, at the Brili.-h .\.?soi;i;uioii, lf>.jti, fail] that (be form usually 
attributed to lightiiiijg by painters and iu works of ail: ivas veiy different from 
that which he had observed as exhibited in nature, and from observing this 
he was induced to call attention to it. fie believed the error of the artists 
Originated in the form given i,. ihe thnndeiboil in 'In.' hand uf Jupiter as sculp- 
tured by the early Greeks, The form of lighl aing as exhibited in nature was 
aimply an irregular curved hue, shooting from the earth below to the cloud 
above, and often cumin n-. I from (lie cloud downwards again to another distant 
part of the earth. This appearance, lie Conceived, was [lie result of the rapidly 
shooting point of light wliieli coii/diiuted the true lightning, leaving on the 
eye the impression of (lit- path it (raced. In \rry intense lightning, he had 
slso observed offshoots of an ar bo re seen I term (o proceed, at several places, 
from the primary track of the flash. 

This communication gave rise to an animated discussion, as to whether or 
not the flash of light nine,- was ilie elVcct ol' a rapidly moving point of light, 
and if so, whether the direction was, as stated by Mr. Nasmyth, hi nine eases 
out often from the earth to the cloud, or theeontraiy. Mr. Nasmyth adduced 
the manner in which leaden pipes wcro hurst, they being bad conductors 
of electricity, as proofs of his views — of winch ho instanced one winch 
hod been burst in several places, from the bottom to the top, in Edinburgh, 
daring a thunderstorm, ilie pieces of which Sir J. Leslie had obtained and 
placed in his physical class room. Ou being questioned, however, by some 
mejnbers of the section, as to bow these distant burstings outwards along the 
pipe gave any indication of To., direction, ii did not appc;;t i hero wore any 
decisive marks indicating thia. 



The following is an abstract of a paper oommunioattd to the Philosophical 
Magazine (London), by TV". It. Grove, detailing a series of experiments, appa- 
rently showing tho conversion of electricity into mechanical force: — 

His Object was to show, thai when ei.. i-tri i-v performs any mechanical work 
which doca not return to its source, electrical power is lost. The first experi- 
ment was made in the following manner : — A Leyden jar, of one square foot 
coated surface, has its interior connected with a Culhbcrtson's electrometer, 
between which and the outer coating of the jar are a pair of discharging balls 
Sx«d at ft certain distance (ahout half an inch apart). Between tho Leyden jar 



I 
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and the prime conductor is inserted & small unit-jar of 9 square inches surface, 
hirli arc 0.3 inch apart. The balaneeofthe electrometer it soar 
fixed by a stiff wire inserted between the mtracting knobs, and tbo Leyden 
jarchsrged by discharging from the unit-jar. After a certain number of to 
(twenty-two in tin.- experiment peri'irnied in tlie theatre of the Institution), lie 
discharge i>( the large jar takes place across the 4-inch interval; this may be 
vie Wed as the expression of t lie electrical power received from the unit -jar. The 
experiment is nuw repeated, the wire between tlie balls having- been re 
and therefore the " lip " or tlie raising of the weight is performed by the el 
trical repulsion and attraction of the power of two pairs or ball? ; at ti 
two discharges of tin unit-jar, the balance U subverted, and one knob droj 
npoa the other, hut no rfi ■-■',' 
been lost, or converted into mechanical power, which raises the balance. 

By another mode of expression, the electricity may be supposed to I 
masked or analogous to latent beat, and would l>o restored if the ball WW 
brought hack, without discbarge, by extraneous ibrco. 

TUo experiment is believed to be ucw, and to be suggestive of olbcrl of a 
similar character, which may bo indefinitely varied. 

Thus, two balls made in diverge- by electricity should not gii 
meter the same amount of electricity as if they were, wbltat electrified, k 
forcibly together: an experiment of this sort I have made since my lecture, in 
the following manner: 

To a thick brass wire, 2 feet lung, insulated and terminated by knoba, a 
suspended bv Que pattina wires, two pairs ijf discs of paper coated with t! 
foil, and 4 inches in diameter. The apparatus is electrized in a dry at 
by sparks from a machine, and tha discs of each pair respectively dive 

To one of the pairs a silk thread is attached, by which tlie discs Can t 
forcibly approximated. As often as tins is (lone the divergence of the otii 
pair increases. 

Another mode of showing the same effect is the following:— 

. .., ■■, . :,. ' ■ . .-. ■ ■.!■.■. . :..--■ I.': .■ . 

aa are commonly used fur a condenser, connect them by a long fine wire, an 
electrify tbero by a rubbed rod of glass or sealing wax, bo that tlie gold lean 
diverge. 

Now raise the upper plate by a glass handle: tlie leaves collapse in pf> 
portion us it is raised, and again diverge as it is depressed. It should bo r«x 
lected that the plates are electrified by the same electricity, and are alwag 
metallically connected by the flue wire, in which respect this differs from ori 
nary iuduction experiments. 

It may be said that here Die mechanical force is given by the band j b 
this is only in part, the repellent ailed of electricity does part of the work at 
sliould be therefore expended ; it is analogically as though a man were to at 
bis force to the piston rod of a steam engine, which would not prevent the ]0 
of heat by dilating steam. 
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B PRODUCING 

11. Ebnrr lias laid a report before the Austrian Academy of Sciences, which 
nJnto* to tho solving of the question, "Whether electricity ur Voltaism in pre- 
ferable far the exploding of mines in quarries ?" ie. The report gives prefer, 
tnew t.i (lie former, because the amount of effect of I he voltaic battery depends 
■ i :iiiy of the conductor through which it has to net; und whenever ■ 
■ i-i required, the alternative presents itself either to mo 
colossal batteries, or costly conductors of the usual largo dimensions. Electri- 
dlj', on the contrary, operates in consequence of a mechanic action, without 
the oo-operaLioo of the conductor ; und na the resistance does not exist, con- 
ductors of cheap material and small power are sufficient. Tho apparatus 
•dofited dow by the Austrian Corps of Engineers, consists of two discs or 
plates, of 13 inches diameter, and the charge is made without the conductor 
being employed, by the mere placing of a point between the plates. A 
■mailer apparatus can be earned on a strap on the back of a man. The con- 
ductor consists of fait brass wire, of hjdf an inch thickness, and each apparatus 
is furnished with 2000 fathoms of plain wire, and 400 fathoms of wire coaled 
with pitla porelia, and also materials for constructing isolated conductors. 
The explosive substance, a mixture of sulphur, antimony, mid chloride of pot- 
ash, can be mode with case, and placed in the form of a cartridge at any part 
of Itw conducting line. With these apparatuses explosions have bet-u effected 
■t a distance of 11 German leagues, and fifty mines exploded simultaneously, 
oo a line of 100 fathoms. Under water explosions were, effected at n distance 
of 400 fathoms, tho conductor extending to the length of BOO fathoms. The 
•Berts of these machines are independent of seasons and weathers. At Ilia 
explosion* undo under water in the Danube, near Greta, and tbe marble 
quarries near Noustadl, it has been used for two years without tho loss of a 
"* life, According to a signal, tho explosion is made when the excavators 
i are absent, and bore holes are mostly exploded simultaneously, — 
-. X.. ma. 

PRESENT KEATS OF ORGANIC ELECT lill'ITY. 
IT Goodsir has communicated to Iho Edinburgh .Von Philosophical 
iew of the Present St/ite of Organic Electricity." 
ll theory of electricity, nays the pruti.--.i-. has rapidly approached 
it form through the labors of recent physicists, and particularly by 
m w swchss of Mr. Faraday. Tho hypotheses of cno or of two electric fluids, 
r modified, have been found tenablo only bo for as they implied iho 
• of force. In the phenomena of statical as in those of current electricity, 
y pressed upon the observer the necessity of admitting two 
K or two forms or directions of a force, inseparable from one another. 
"the influence which is present in an electrical condition may best 
id of as nti axis of power having contrary forces, exactly so"- 1 !_ 
amotmt, in contrary directions." 
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This peculiar form of force manifests itself in different kinds of morganje 
matter, under cJrcumatancefl such as friction, change of temperature, magnetic 
inlliiCi'r". and chemical action. 

It is »lm manifested in organized beings, not only under circumstances in 
and related to it as musses of mere matter, but more pariienfidj 
during tlio actions performed by their component textures nod organs. 

Electrical science has been hitherto chiefly prosecuted in the : 
panic nature ; nnd although Volta opened up a boundless Dcld of discovery 
in the region of inorganic under the influence of organic elect:; 
still remains comparatively uncultivated. 

In tin.- investigation of electrical furce. as manifested in org-.inie nature, 
peculiar economy of the organized being must be taken 
organize.! being, although dependent on certain external circumstances as ' 
conditions of its existence, is, nevertheless, a system per se. Irrespective 
those electrical ooorEtfom into which it may be Uirowu, through 
bodies, or through the medium in which it lives, it undoubtedly contains 
or less numerous sources of electrical disturbance, in the numerous 
and arrangements productive of currents, in the structures^ which collecti' 
constitute its organimlion. The organized being may be considered tWtru 
as a system of electrical currents, excited by electrical arrangements in 
. . i'i [li lids, textures, and organs. 

So for ae has yet been ascertained, these electrical currents, with the i 
tiori of those produced by the special batteries in the elect rieal fishes, > 
employer] in the economy of the being. They are merely necessary 
quenoos of the organic process carried on by the different structure*; 
■ V ir arrangement, the distribution f ihe resulting electricity, 
the maintenance of the general electrical equilibrium of the organic 
The detection and investigation of these organic electrical phenome 
however, important, not only for general electrical science, but also for 
elucidation of tin:- organic processes themselves. Residual phenomena, 
inch electrical disturbances must generally bo considered in physiology, 
when investigated, indicate the probable nature of tlio actions from 

they result. 

EXISTENCE OF AS ELKi-'l'IilCAL ..ETTIER THROUGH SFJLt 
Mr. 0. J. Knox, in a letter to the editors of tlie London PkCosophicel 
JfapmV, says: In a paper, entitled "On the Direction and Mode of Propa- 
gation of the Electrical Force traversing Interposed Media" {PhQoacj)' 
Jfnymmr, 1840), I endeavored to prove, from tlie experiments of Sir H. I 
that on electric current consists in altcranto states oT induction a 
librium of the particles of tlio medium conveying the current, the ir, 
the current being proportional to Iho rapidity of change of indue 
equilibrium, and consequently tlinl the matt of oscillating aether au 
the particles represents tlio quantity, while the rapidity of the « 
represents the intensity of an electric current. 
The Philnwphical Magazine, No. 58, contains somo ver 
which were made by Mr. L. Clark, on fl\e traruar 
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electricity of varying intensity tlirough 768 mires of gutta percbn wire, Unii- 
aliltg a velocity of propagation of about 1,000 miles in a second, which 
velocity is seusbly itnifonn for ail intensities from, 31 ceUx tn 500; which 
remit*. Dr. Faraday remarks, "afford a fiiio argument in i'uvor of the opinion 
of those who suppose tlio electric current to be analogous to Che vfarationi. sf 
air under tbe action of sonorous bodies.'' The experiments of Professor Grove 
on the electro-chemical polarity of gases, where he obtains rings nltornntely 
bvight sod Oxidated, showing effect* of oxidation and reduction liy the name 
current on the same plate, be considers as " analogous to the phenomena of 
interference in light ; tboagt) doubtless, if this be a right view, the very dif- 
ferent modes of action of light sod electricity would present very numerous 
phenomenal distinctions." Tbe idea has lately been presented to my mind, 
thai the oseHlations of the electrical ffther in combination with the particles, 
of the medium conveying a current, produce undulations, not only in the 
a-tbera of light and heat, but also in another either, which Dr. Draper calls tbe 
tithonic ssther, but which, if experiment proves to be the case, should be more 
correctly termed the electrical aether. 

Dr. Draper, in the year 1^47, undertook a series of experiments upon the 
rays of light emitted by incandescent bodies, from which ho concluded that 
when a platinum wire is heated by the voltaic pile or otherwise, it emits rays 
of light, Which increase in relrangibility proportionally to the increase of heat, 
which he explains thus: — "As the luminous ctlects are undoubtedly owing to 
a vibratory movement executed by the molecules of the platinum, it seems 
from the foregoing considerations to follow, that tlio frequency of those vibra- 
tions) increases with the temperature." Sir David Brewster has observed, 
that in the spectra, produced by the electric light, the chemical rays are more 
nnroeroua than in those produced by the Brae light The problem then to be 
solved is — whether tin.' eheitiiiMl r:iys I"' |>r<"lii' ed tU'Viltj by the oscillations 
of the electrical lether in the platinum wire, or indirectly by (he heat pro- 

This question might be resolved by observing the effect produced by voltaic 
pDee of different intensities, the heat remaining amiianl; and if so, it would 
afford a strung argument in favor, not only of an oscillatory movement in the 
electrical tether in combination with tbe particles of bodies, but also of tbe 
of tnicli an aitber through space. 



OS THE I 



THE AURORA HOKEALIS. 



An important paper on the Aurora Borealis has recently been published 
by the Smithsonian Institution, entitled, " Tbe Recent Secular Period of the 
A nroni Borealis," by Professor Olmsteud, of Tele College. The following 
extract from this paper will sufficiently explain its nature : — 
" It lias appeared to m 

who bag witnessed this exldtt^H ■k^Auruij Borsalla, probably 
the most remarkable thai 
to write IU 
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or primary cause to which it. way be referred. 1 *•■ 

Undertake this labor, from havinj; enjoyed peculiarly tavorable o 

for observing Bfm* BSlAftku IVotu their comruenceinent, and ftcm lining 

amassed from the accounts published in the periodicals of the Jny, and firm 

an extensive correspoudence, a greater amount of (act* tlian, so fkr ■ 

know, any other person has taken the trouble to accumulate. 

" I know of uo other method of successfully investigating a subject of Uut 
kind, than lirst, to examine all the facts of the case; secondly, to bring to- 
gether into one riew, in separate groups, such as are similar, forming a 
and accurate clarification ; thirdly, to inquire what general ihcts tlusc truth* 
reveal, since these deductions form the proximate laws of the p 
and, finally, to make the laws the groundwork of a general (Aawy, which 
shall assign the true cause of all." 

The " Secular Period" embraces the exhibitions of the Aurora I 
during the years 183T, '35, '36, '37, '48, '61, '53, and '53. 
classifies tho Auroras by sue different names; Aurora Twilight, the Arehea, 
the Streamers, the Corona, the Waves, and the Auroral Clouds. 

IMPROVED ELECTRICAL AJfD GALYASIC APPARATUS, 
Breton's Galvanic Battery.— A battery arranged by M. Breton, af p 
medicinal purposes, is maintained i 
calcium. l''or one of the poles thi 

sawdust, the latter designed to separate the metallic parti 
mixed with a solution of chloride of calcium. The 
mixture, in which the copper is replaced by zinc filings. Theso two pr cp aga- 
tions placed in a vase, and separated by a porous cell, make a buttery, which 
has always the same intensity of action, on account of its constant hnmldtty, 
and the indefinite number of its elements. 

Unproved Electro-Medical Apparatus. — Mr. W. P. Piggotl. of London, ha* 
patented some improvements iu galvanic, electric, and electro-magwfc 
apparatus, and in the mode of their application as a curative and muedim] 
agent The inventor constructs a brush consisting of a mixture of brMka 
and metallic wires or plates, or coata a portion of the brUtles forming; the 
brush with metal by electric deposition, and these metaDic wires, platen, w 
•leetrotyped or metallized bristles, communicate with and receive tbrir dep 
tricity, galvanism, or electro-magnetism, from a battery or electrical 
Rxed in tbo back, or some other convenient part of the frame of the 
otherwise, as may be required, thus causing what is commonly Irntr* 
positive or negative currents of electricity to pass from tho ends of the i 
plates, or metallized bristles, when moved in contact with tho hair or 
Secondly, in tho construction of a batb for the administration of 
nism, electricity, or electro- magnetism, one part of which bntb will 
positive, and the other negative electricity, and this is effected by formui 
bath of a combination of elastic or flexible waterproof material and id* 
such a wav I hut wi;eu ;i putt 'A tin.' walcrph" 
lope any required part of the body, two distinct 
re created in, the m 
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Instrument for determining the Value 'if Intermittent, or Alternating, Electric 
Currents, fat Rlegrapkic Parpoia. — -At the British Association Meeting 
Sir 1836, Mr. K. 0. Whitebnuse demonstrated that the effect of a weak 
•tactrio current, say after it- hud 1 1 -ivi -i. ■) 100 miles of wire on tin ordinary 
magnetic needle, was altogether inappreciable; and even the effect of strong 
currents at short intermitted periods, caused the needle so to vibrate as to 
render the observing of the ores crnite impossible ; but I))' transmitting a very 
feeble current in such a way as lo excite a powerful coil, and produce an 
electro-magnet by soft pieces of iron in the axes of (he coils, he showed that, 
by a strongly framed and accurately con-lmcied ste>. lyard, lie was able actu- 
ally to weigh tin- !i.tI '](-.- i. currems, ut.d in cons pre I hem with even the most 
powerful current transmitted through short distances. The exhibition of the 
apparatus, which worked admirably, and, as it were, weighed the force of 
each current as transmitted during the ordinary vapid working of the tele- 
graph, seemed to afford much satisfaction to the section. 

Substitute for Hie QipperWin' in the- Conxfrv.rti'iririfJhticw. — The cost of heli- 
ces of One wire, and the limn of illicit in -- l.o which flic lino « ire can be covered 
with silk for insulation, are two impediments which SI. Bonelli has sought to 
set aside by very simple means. He takes a hand of paper of the height of 
the helix of an electro-magnet, or of the coriT-spoiniiiig part of the galvano- 
meter ; this bund carries parallel to its edge, metallic lines a a, b V, etc., pass- 
ing from one extremity to the other; these lines, placed in the circuit, will 
give passage to the current, while they are also insulated from one another hy 
the paper that separates them ; so that the cum at u il! pass uninterrupteffly 
provided the lines of metal are unbroken. The number of these lines which 
may bo put on a baud of paper U almo-i. mdc!iuio\ Leaving their oxireiuilies 
free, the current may be made to pass, either along the lines united, or in all 
Of them at the same time and in the same direction. 

Glnbotype Telegraph. — The London Arlizart has recently published an 
illustrated description of a new and reonliur ideernph 1 ■■.■■ariijsr [he above name, 
invented by David SIcCallum, of fi one-house. Kudaud. The lending cha- 
racteristic of this invention consists in releasing small glass bolls of three 
different colors — white, black, and blue — in such a manner as to fall over n 
■eries of inclined planes, and drop into their proper places, where, by their 
oolor and the way that they are made to arrange themselves, they forma 
menage. These halls are thrown out one by one at the will of the operator, 
and as multiplied and intermixed they form the alphabet, liko Professor 
Morse's dot-, spaces and dashes. 

I NOT TO 



The following is an abstract of a paper read before the British Association, 
by Mr, E. 0. Whitehouse, the well known electrician and physicist. Mr. 
W., in co aim en ring, stated that it was for the purpose of determining the 
force of either Intermitting or alternating currents, whoso duration was not 
o adnut of the needle assuming a position of rest, that he proposed 
e of the magneto-electromotor — an instrument rendering available the 
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force of magnetic attraction instead of the deflection of the needle — h 
ii of measuring tlie amount or current circulating;. Thin force was, he 
L until bb approach tliu point of magnetic saturation of the iron, 
proportioned to the energy of the current under examination. The number 
of grains thus lifted on the arm of the Infer the author proposes to 
practical " value" of the current fur telegraphic purposes. The meet strikms; 
features of this instrument are — 1st. The facility of determining the value of 
currents which do not admit of being tried by the galvanometer, 
vary great range which this instrument has (viz. from unity u 
a million), OS well as the deliniteness and accuracy of the result*, even In* 
extremes of the register being strictly comparable with each othe 
3rd, Unlike the decreed upon the galvanometer, these grains of lores a 
units of real " value" and of practical utility, a 

in circuit being worked perfectly by a current of four g 
o the proceedings of the association last year, the author ah 
that a wire six limes the length of the Varan and Balaklava wire, If of the 
same Intend dimensions, would give thirty-sis times the retardation, aai 
thirty-six timea the slowness of action. If the distinctness of utterance ai 
rapidity of action practicable with the Varna and Balaklava wire are oc 
such as not to lie inconvenient, it would be necessary to have a wire of ■ 
times the diameter, ur belter, thirty-six wires of the same dimensions, a 
larger number of small wires twisted together, under a gutta-percha covertl 
to gi»e tolerably convenient action by a submarine cable of six time* I 
length. Although ili.v smbjeet uf ?uljui:mii'/ Ivlt-graphy hud many poiuts cf 
the highest importance requiring invest igatj on. and to the consideration of 
which he had beeu devoting himself recently, Mr. Whitchoiiae proposed w 
confine his remarks on this occasion to the one point indicated in the CM' 
inasmuch as the decision of that one, either I'sivunibly "r ..■ 
have, on the one hand, the effect of putting a very narrow limit to our p 
gross in telegraphy, or, on the other, of leaving it the most amnio scope. | 
drew a distinction between the mere transmission of a currant serosa I 
fflltr*"* i'l'v poaaihuHj of wbich he (apposed i very-body must adBft) *t 
effectual working of a telegraph at a speed sufficient for "ec 
The autlior then gave a description of the apparatus employed i 
researches, of the manner in which the experiments wore conducted, 
lastly, of the results obtained. The wires upon which the experiments w 
made were copper, of No. ltf gauge, very perfectly insulated * 
percha — spun into two cables, containing three wires of equal length (ei| 
three miles), covered with iron wires and coiled in a large tank in 
with moist earth, but not submerged. The two cables were si 
joined together, making a length of ICO miles of cable, containing U 
wires. In addition to this, in some of the latest experiments he had also Q 
advantage of another length of cable, giving, with the above, an a; 
1,030 miles. The instruments, one of which was exhibited, seem 
I di/lii'iicy, capable of the utmost nicely of adjustment a 
from sources of error. The records were all made automatically, b 
on 
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Sons of different distances recorded themselves upon the same slip of paper, 
— thus, 0-83 and 940 miles were imprinted upon one paper. 0'S3, 49S miles 
upon another slip, 01M9, M8 upon another, and U'u35, 1,020 upon another. 
Thus, by the juxtaposition of the several simultaneous records on each slip, 
as well as by the comparison of one slip with am.tiier. Ihe injllior has been 
enabled to show most convincingly that the law of (lie squares is not the law 
which governs the transmission of signals in submarine eirooita. Mr. White- 
house showed nest, by reference to published experiments of Faraday's and 
Wheatstune's {Phihinophical Magazine, July, 1855). that the effect of the iron 
covering- with which the cable was surrounded was. elcclrically speaking, 
identical with that which would have resulted from submerging the wire, and 
Iliac the results of the experiments could not on that point be deemed other- 
wise than reliable. The author then a di! rested himself to the objections 
raised against conclusions drawn from experiments in "Multiple" cables. 
Faraday liad experimented, he said, upon wires laid in close juxtaposition, 
and with reliable results; hut ;in appeal was nue.lv U> direct experiment, and 
the amount of indue! ion IV. 'in wire to wire wns ivi ieheii. and proved to ba aa 
one to ten thousand, and it was found impossible to vary the amount of 
retardation by any variation in ihe arrangement of the wires. Testimony, 
also, on this point was not wanting. The Director of ihe Clack Sea Tele- 
graph, CoL Biddulpli, was in England, and present nt many of the experi- 
ments. Uo confirmed our author's view, adding, "that there was quite as 
much inducti"!i and embarrassment of instruments in this, cablo as ho had 
met with in the Black Sea line." The author considers ir, therefore, proved 
"that experiments upon such a cable, fairly and cautiously conducted, may 
be regarded as real practical tests, and the results obtained as a fair sample 
of what wdl ultimately be found to hold good practically in lines laid oat in 
exteata. At the head of each column in the annexed table is stated the 
number of observations upon which the result given was computed, — every 
observation being rejected on which there could fall a suspicion of careless- 
ness, inaccuracy, or uncertainty as to the precise conditions; and, on the 
other hand, every one which was retained being carefully measured to the 
hundredth part of a second. This table is subject to correction, for variation 
in the state of the battery employed, just as the barometrical observations 
are subject to correction fc 
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—Now it needs no long exarninatlnu of this table to lind that we have the 
a followiug an increasing ratio,— that increase being very littlo ba- 
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yond the simple arithmetical ratio. I am quite prepared to admit the poaa- 
bility of an amount of error Laving crept into these figures, in spite of raj 
precautions;. indeed, I have on that, account been anxious to multiply obaer- 
Vationa in order to obtain moat trustworthy results. But I cannot adniit the 
possibility of error having accumulated to such an extent as to entirely Over- 
lay and conceal thu operation of the law of Ihe squares, if in reality that law 
had any bearing on the results. Taking £3 miies as our unit Df distance, wb 
have a aeries of 1, % 3, 6, aud 13. Taking Ida miles as our unit, we have 
then a series of 1, 3, and fi. Taking 241) miles, we liave still a aeries of I, 3, 
and 4, in very long distances. Yet even under these circumstances, and 
with those facilities, I cannot find a trace of the operation of that law." 
The author then examined tin- evidence of Ihe law of tho squares, as shown, 
by the value of a current taken in submarine or subterranean wires at 
different distances ffom liio generator thereof, which he showed were strongly 
corroborative of tho previous results. He next examined the question of the 
size of tho conducting wire; and he had the opportunity of testing the appli- 
cation of tho law, as enunciated by Prof Thomson last your. The results, far 
from confirming tho law, are strikingly opposed to it. The fact of trebling 
the size of the conductor augmented the amount of retardation to nearly 
double that observed in the single wire. The author, however, looked for 
the aperiwenlum cruets in tho limit to the rapidity and distinctness of 
utterance attainable in tho relative distances of S00 and 1,030 miles. 350 
and 270 were the actual number of distinct signals recorded in equal times 
through theso two lengths respectively. These figures have no relation to 
the squares of tho distance. "Now, if the law of the squares be held to be 
good in its application to submarine circuits, aud if the deductions as to the 
necessary sip.e of the wire, based upon that law, can be proved to be valid 
also, we are driven to Ihe inevitable conclusion that submarine cables of 
certain length, to be successful must be constructed in accordance with these 
principles. And what does this involve? In the case of the Transatlantic 
line, whoso estimated kaei'i will be no less than 2.500 miles, it would 
necessitate the use, for a single conductor only, of a cable so large and 
ponderous, as that yii'obabiy no ship except Mr. Scott Russell's leviathan, 
eould cany it, — so unwieldy in the manufacture, that its perfect insulation 
would be a matter almost uf [irnciiciil impwilpility, — and so expensive, from 
the amount of materials employed, and the very laborious and critical nature 
oftlie processes required in making and laving it out, that the thing would 
be abandoned as I'fing practically and commercially impossible. If, on the 
other hand, the law of the squares be prosed to be inapplicable to tho trans- 
mission of signals by submarine wire?, whither with reference to the amount 
of tetania; ivii n. ..-.-:■ i a :,]..■ in rlicm. :l •■ nip;..; in- , I' air eta aw to be obtained, or 
tie size of conductor required for the purpose, then we may shortly expect to 
see a cable not much exceeding one ton per mile, containing throe, four, or 
five conductors, stretched from shore to shore, and uniting us to our.Transat- 
lantie brethren, at an expense of less than one-fourth that of the large one 
*bova mentionciL able to cany four or five times the number of messages, 
nd therefore yielding about twenty times as much return in proportion to 
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And what, I mav ha asked, la the general conclusion !o bo drawn 
m the result of this investigation erf the law of tlio squares applied 10 sub- 
marine circuits ? In all honesty, I am bound in answer, that I believe nature 
knuws no such application of that law ; ami I can only regard it as a Action 
of the schools, a forced and violeiil adaptation of a principle in physics, good 
and true under other circumstances, but misapplied here." 



I 



Scoresby, of England, has, it is well known, devoted much time and 
during the last few years to an examination of the phenomena of 
magnetism in relation to the compass, and published several able communii 
cations on the same subject. During the latter part of the year 1B55, with a 
view of aiding research, the British and Australian Steam Company tendered 
to Dr. 8. a, free passage in an iron steamer, the Royal Charter, to Australia, 
and extraordinary facilities for conducting experimentation and research. 
The proposition n> made was accepted, and the voyage having been succeaa- 
fillly completed. Dr. Scoresby l-'i* recently published a report of the results of 
hia mngnelica] researches during the voyage of the Royal Charter to Australia 
and ronnd the world. The Royal Charter, it should be noted, is an iron aMp, 

of the clipper class, with box] ■■!.;■.■■ ij ! 

and Australian Navigation Company, She is 334 feet in length on deck, and 
43 In breadth, and 3,787 tons measurement. The compasses of the Royal 
. .Aliens on which were an important object of Dr. Scoresby's 
inquiries, were four in nunibor; the steering compass, adjusted by magnets on 
Mr. Airy's principles, S8 feet from the stem; another adjusted compass (called 
the "companion compass") 8B feet; a standard compaas on the desk house, 
unadjusted, 181 feet from the stem; and a compass ikifl, i<> led a We the 
p-vjp deck. 

The lending object* contemplated by Dr. fvnrejiby in his recent undertaking 

were, to verify or test lii-t tl relic views and results of mductSre researches 

lena or magnetism with relation to the compass, especially as to 
■;■■ ility" "■ 1 ijflilj d'.-vi 1 1 ■]-•-■ I in iten ships in the process of eoo- 
itie changes in such magnet ism— views which he had Bret 
■ he public at the meeting of the British Association at Oxford in 
1*1" and since then in his " Mngnetical Investigations" published in 1833, 
and In various other forms ; and to test also his plan or a compass aloft, first 
proposed in his account of discoveries on the eastern coast of Greenland in 
■. oidanee of the ship's attraction, and for obtaining correct com- 
paas guidance, so essential to safety in navigation. Four plans or procewca 
adopted by Dr. Pcoresby for the determination of tho facta, as to the 
and changes of the ship's magnetic condition, viz. comparisons, almost 
of the four compasses described; experiments on the ship's external 
indicated by her deviating notion on a compass placed Bret near 
of tho top plating, and then grndiintty W. intra. tow«4» \Ve 
swA expetim ..■ ftffer«fft parts ot * 




I ttrst near 
irwW&»<Ban 
n ft*, ^.v- 
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length cm Ihe poop and forecastle; the determination, from time lo lima, of 
One polarity of iron bars, standards, 4c, lannt an upright position; and. 
finally, the ascertaining of tbe position taken by a Fox 3 dipping nixillf in 
■bout the deck, and comparing the results with the knows 

whole of the objects contemplated in the 
jaJisfactorily and completely attained ; and to Dr. Skoreabj it 
most gratifying 10 rind that not one or lite conclusions he had 
been led to by inductive research was in any measure contravened ; but on 
the contrary, all the leading propositions he had for years been urging 00 the 
attention of navigators and men of science were distinctly verified. Thus, 
just as be had predicted, the ship retained her original magnetic condition, 
and the adjusted cow puses preserved very nearly their original state, so long 
as lbs ship was on courses not very remote from Ihe direction of the ship's 
bead when building; but when she came into a south-wester i j 1 
reverse of that on the stocks, under a heavy sea, just as had been predicted, 
the compasses changed, and there was an error, temporarily, in the 
compass, of a point or more. On reaching a position of considerable 
dip, the adjusted compasses went wrong — one of them to the extent of a 
and three quarters — a moderate change only in comparison with 
due, no doubt, to the favorable position of tile Royal Charter'; 
being removed so far from the stem, and entirely above the ; 
the sides. On swinging the ship at Melbourne, the standard 
(bund to have lost nearly one half of its original errors, and the 
oompaases to have attained considerable deviations; whilst 
was, to all practical ends, quite correct. But the most striking 
exactly consistent with theoretic deductions was the complete inversion of 
the ship's magnetic polarity — the whole of the top sides having changed from 
southern to northern, externally; and every standard, Stand 
other mass of iron about the deck, including also four 
attained at the upper parts northern polarity, which, northward of the 
had been tested as having their southern poles upward. Approaching the 
magnetic equator, on the homeward passage, the two ends of the ship, as bad 
also been predicted, attained polarities corresponding with the action of ter- 
restrial induction, the stem aloft, as well as bdon c 

polarity, and the head becoming more intensely magnetic with the contrary 
polarity. The gradual travelling of the southern polarity, from the stern 
forward, as the ship advanced northward towards the line, was a fact which 
Dr. Seoresby watched with great attention and interest, until, after reaching 
some distance within the northern tropic, the whole of Ihe ship's side* had 
changed again their polarity, so that from stein to stern, as when the ship ant 
aet out, the upper plating liad all acquired the southern polarity. Finally, 
1 these corroborating facts of previous deductions, it was mentioned 
though the upper polarity of the ship had changed yet some general 
dorived from the previous inversion of polarity, or, more particularly, 
Txnthe earth's inductive power, while the ship's head was continually 
if from the passing of Cape Horn, had been, received 
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Hence, On swinging the ship at Liverpool, immediately on her return to 
port, tiie adjusted compasses Were found not merely to have retained their 
southern errors, but thai the maximum of the steering aompass bad increased 
up to about two points; whilst correspondently, in a theoretic view, the 
standard compass bad become still more correct than when at Melbourne, its 
error* on a large number of points being now trilling and unimportant. 

Tlie most important fact remains to be noticed — viz. tli.it such was the 
general accuracy of Iho compass aloft in this case of the Royal Charter, and 
■Bek the instruction derived from the repented swinging of tho ship, that the 
ooiutc actually made good on every occasion during the voyage was aocu- 
nttely known — that is, far within tlie Hiiiim of tho delects of steering, and that 
numerous determinations by azimuths ami amplitudes of the variation or the 
compass in the Pacific and North and South Atlantic, were obtained with 
perhaps as much accuracy as had ever been had even in ships built of 



CORBECTION OF COMPASSES. 
A late Glasgow invention seems to promise, something of importance in ena- 
bling the eompasa to work with certainly on iron vessels, although it is difficult 
to understand the principle, it consists solely in covering tho ordinary box 
with cork or the pith of elder wood, with several coats of resinous varnish or 
nealing wax. Tlie bowl in which the compass is suspended is also lined with 
the same, and the result is not a complete annihilation, but a very great dimi- 
nution of tho effect of all local attractions. 



In 1834, M. Arago observed the remarkable fact of the attraction of the 
magnetic needle by conducting bodies in motion. The phenomenon appeared 
singular; it remained unaccounted fur until Faraday announced the important 
7 of induced currents. From that time it was proved that, in Arago'a 
■in gm riso to currents, which, reacting on the magnet, 
traded to associate with it the mobile body and to attract it in the same 
direction. It may be said, generally, that tho magnet and the conducting 
body tend, by mutual influence, towards relative repoao. 

If, notwithstanding this influence, it be desired that the motion should con- 
tinue, a cortain amount of labor must bo bestowed upon it, the movable part 
seems to be restrained, and this work necessarily produces a dynamic effect, 
which 1 have thought, according to the new doctrines, must bo attributed to 
fccaL 

W« arrive at the same conclusion by observing the induced currents which 

follow in the interior of the body in motion ; but this mode of considering 

ild give only, with great trouble, an idea of the quantity of beat 

! whilst by considering this character as due to a transformation of 

work, it appeared to me certain that wo should easily produce, iu,^tac&*» 
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■.-(.■: v;l;ii!_- 



for a prompt veriflcation, I proceeded 






Having at hand 

Between the poles of a powerful electro-magnet I partially eiipng*d tin 
■olid of revolution belonging to tbe rotatory apnaratng which I have called • 
gyroxoft, and which I bad previauely used in experiments of quite another 
nature. Tins BOlid was a torse of bronze, connected by means of a toothed 
pinion to » moving wheelwork, and which, turned hy means of a handle, 
may attain the speed of 150 to 900 turns per second. To render the actual 
of the magnet more efficacious, two pieces of soft iron superadded to th« 
bobbins prolong the metallic poles and concentrate them in the vicinity of the 
lui-Eim-.- body. 

When tbe apparatus is at full speed tbe current of six Bonsen elements 
directed into ihu electro-magnet, arrests the motion in a few seconds, as if an 
invisible bridle bad been Hpplied to the motive power ; this is Aragu's expe- 
riment developed by Faradny. But if we then strain at the handle, in order 
10 restore to the apparatus the motion which it hod lost, the resistance aspe- 
rienced, compels us to exert a certain degree of force, the equivalent of which 
reappears and is effectively accumulated in heat in tbe interior of the turning 
body. 

By means of a thermometer buried in the mass we follow, step by step, lbs 
progress in elevation of temperature. 

Having taken, for example, the apparatus 
of lo* C. («0° 8' F.), I sow the thermometer 
»' 0. {?r F.). 30" C. (86° F.), and 84* 0. (8 
was so much developed as not to require the employment of tli 
instrunientt j the boot produced had become sensible to the liand. 

A few days afterwards the battery being reduced to two elements^ a flat 
disc formed of red copper was raised in two minutes' action to the temperatnre 
ofBO-C. (140 n F.). 

If this experiment appears interesting it will bo easy to arrange an 
apparatus for fully developing the phenomenon which I Imve noticed. Un- 
doubtedly, by a anttafalj nonaBnetad machine composed only of permanent 
magnets, we may produce elevated temperatures and exhibit lo the public 
assembled in lecture theatres a curious example of the conversion of labor 
into heat 

TKIiltESTlilAi. MAGNETISM. 

As early ns 1825, Col. Sabine had inferred, that nn influence was exerted 
hy thii wi and moon on terrestrial magnetism. In a set of observation* 
taken al tho winter station of one of the polar expeditions, where the declina- 
tion was about 80°, and discussed by him, it was remarked that when Hit 
Biiti and moon were on tho meridian at tho same time, the diurnal variation 
reached 5°, but when they were at right angles to each other, Qua 
as low us 20°. The sagacity CoL Sabine exhibited in his inference from this 
Isolated set of observations has been sustained by tho laborious and patient 
- - ' "nvestigations of fifteen years. Some quantities so minute an 
t, less time wcmVl haidt* hare served »r 
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so gradually to 30' C. («S* FA 
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kite them from the larger quantities in which they are involved. The 
a set forth bj Col. Sabine to tie British Association are as follows:— 
The diurnal variation following in ill places the order of solar time, and 
at its maximum about two boon after noon, changes its sign at the time 
01 iue two equinoxes. Thus, while I in.' maximum diurnal deflection from the 
magnetic meridian is eastward in till places up to the 21st of March, a change 
in the amount of deviation begins on the 32ii, and is completed in about ten 
dars, after which the maximum daily variation is to tho westward, and 8t a 
mean equal to tho eastern variation of the preceding six months. 

2. There is an annual variation in the intensity of terrestrial magnetism, 
of small amount mdeed, but affecting both the northern and southern hemi- 
sphere in the same manner, the intensity being greatest wheu the sun is in 
x and least when it is in apogee. 
L It is well known that all the instruments used in magnetic observation 
to time affected by disturbance;, or storms as they are often 
id ; these Storms have been found to be subject to n periodic fluctuation, 
L this period has been discovered to correspond with that assigned bj 
■o the spots on the solar disc. 

bos been clearly shown that there is a variation in magnetic declina- 
,, depend'! it on the change of tho moon's position in relation to the 
" " it of tbo place of observation, and having therefore for its period, the 
lunar day. This, although Qrst inferred by Sabine from n single set of observa- 
tions, has been since fully proved by Uriel Finally, the hypothesis which 
tho variations in the- phenomena of terrestrial magnetism to local 
is of temperature is completely refuted, 

it hope that the relations of the magnetism of the earth with the 

7 bodies, which exert the greatest Influence in other respects upon 

t, baring been thus conclusively shown, a basis is now provided 

n which to erect a science, that will be as simple in its laws and aa 

la k its results as the theory of universal gravitation f Up to the present 

• terrestrial magnetism as a science has had no other foundation than 

• or unsupported hypotheses, or empiric pro position. 5 , which, altliough 

e been founded on no general law. Henceforth it would appear to 

aaty within the reach el until it.ii.-jil methods aa tha tidal — Am 

h .i-v- (a/ton. 

: coxstkuction ant> operation ok tue suhmajhnb 



tor in tin.- London Timet, reviewing the proposed construction 
B Submarine Atlantic Telegraph, sketches out the details uud prospects 
le as follows : — 

to cable, to allow for the inequalities of the ground mid other exigeneiea 
o, will be 3,000 miles long. The wires will bo isolated in gutta- 
iliugs; and nil the improvements uln.h science cart afford will be 
t> give durability, strength, and eflleacy to tho cable. To lay BO 
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carrying half the line. They Till then separate, and continue to lay out lie 
Cable until Ihey shall have readied their respect ire deenualions. Tlie wire* 
vill enable them during the entire process to telegraph each to the otlxr at 
wilt ao that (heir combined movements will be, as it were, at the direction of one 
mind. Hitherto, almost all the cables which Lave been IttK hare b«o saCTuVed 
from being placed in sailing vessels towed bj steamboats- These hate become 
Unmanageable in bad weather, and, to sare themselves, have been obliged to 
throw the coil overboard. This could not occur, if the countriei 
England and the Doited Slates, were to contribute Sort-rate steam men-of-wmr. 
At all events, it is well to think, that in this instance, as there will be two ti 
tela, the line can scarcely be lost, for. even if one were obliged to sacrifice har 
freight the other could wind it up from the deep. The number of wires to be 
used U not determined upon, and here again modern scieno 
freet triumph. Of course, in aline of such length the amount of copper used 
in the wire becomes an Object of the gravest consideration in determining hr 
eipenae. Now, in telegraphs above ground, it has been found that tbe fad 
litj of transmitting a current has increased with the enlarged size of the win. 
The electricity has, as it were, n broader path to move on. Thus an imperfect 
conductor can compensate fbr its defective state of conduction, by increase ol 
relume. Take, fir instance, the two metals, copper and iron. Iron offon 
•wren times tbe resistance of copper to the passage of an electric current, bui 
by proportionally increasing the size of tbe iron wire, electricity will be u 
readily transmitted through it ai through the bettor conducting metal; ant 
consequently Iron wires, one-sixth of an inch in diameter, are used in the tele- 
graphs of this country. It was dreaded, from such a course ofronsoning, Ih 
so enormous a line should not only be of the best conducting material, but 
that it should also be of great thickness, which would vastly enhance the 
expense, but Dr. Whitohouse has, in a series of over 4,000 exp— ' — 
demonstrated that not the same, but rather un opposito condition o] 
Wlbmarine lines. It is to be remarked that the wires here are thorotigbly is 
ed, ao that the charge sent into one resembles the charging of a Leyden jar 
and, consequently, the smaller, within certain limits, the wire which Is to b* 
charged, the more effective the operation of the elcclrifitv will lie. This ia 
result of the most important character, for otherwise the company wonld hara 
biM put to enormous cost in employing larger wires, which would, in (act, 
liave been only operative to retard the telegraphic action," 

" So far, indeed, as regtirtls the wire connection between the tv 
there soemH no doubt that it can be made; but that mechanical difficulty or 
Com,- tlu-rc will remain the question whether telegraphic signals can bo In 
rnitted through a submerged wire, of that length, however carefully it may he hi 
■ulated. On this point electricians and matliemulicians are at variance. It i? 

■ simple question whether an electric current can be transmitted, but wbe 

the wire can be discharged, after transmission, quickly enough for the repetition 
GCttbVTOpMo signals. 

" This difficulty first presented itself in the telegraph from Harwich to the 
■ur It was found tliat the water surrounding the wiras prevented then 

laW tiUlillfUvf ntanitU lUnnlinn ^AUnhnnn ham,. i,n,l^t.^J -~ ., .- 
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interfere and blend with the signal preceding. The difficulty in quite 
unexpected. Faraday brought hia wonderful power of investigation to bear on 
■-r. and ascertained that the conducting property of sea water on the 
Outside ol'tho gutta-percha has the effect of converting thu coated wire into an 
elongated Lcyden jar, and causes it to retain a portion of the charge, in the some 
manner as an ordinary Leyden jar retains a part of the electricity after it ha* 
been discharged. This ditlieulu, winch seemed to present an effectual bar to 
the use of Professor Morse's instruments— in which the electric current tra- 
verses continuously in the same direction — was overcome by reversing the 
direction of the current after each signal, by which process the wire was pre- 
pared to transmit another. That plan hag answered from LondoD to the 
Hague, but doubt is entertained whether tin- remedy will apply across UiB 
Atlantic Experiments, so iiir a? they can Lie [juh.Ic. l-Iiow that the obstacle 
may be overcome ; but theoretical philosophers are not wanting, who, armed 
with arrays of figures, contend that the thing is impossible." 

During the past summer, the U.S. steamer Arctic, was sent out to run alius 
of soundings from Newfoundland to the nearest point, on the Irish coast, with 
a view of affording information relative to the laying of the proposed tele- 
graph. The result of tlio expedition has been stated by one of the party aa 

" Sot a single rock had been met with, not a particle of grnvol or sand bad 
been brought up, but it appears us if naturo had provided a bed 'soft as a 
■now bank,' lo use Maury's own words, for the express purpose of receiving a 
telegraph cable. 

■•Lieut Borryman says that he is satisfied that the lead, with the sounding 
apparatus, lias frequently buried itself teu or fifteen feet deep in this soft 
material, and he doubts not that tin: cable will likewise sink and imbed itself 
in a similar manner. The greatest depth attained has been two thousand and 
■weotyfiillioms (about two and a third miles); lint perhaps the most remarkable. 
and at the some time the most satisfactory result, is the perfect confirmation. 
which these soundings give of the opinion expressed by Lieut. Maury us to the 
existence of a great flat or level at the bottom of the ocean, unparalleled by 
anything on the surface of the earth, and which he prup.^os to name the 
■Telegraph Plateau.' For more than thirteen hundred miles the body of the 
Atlantic, in the direct line of our track, is found by these soundings to present 
on almost unbroken level plain. Nature has thus placed no obstacle in the 
way of this great undertaking, which jnay not, by cautious perseverance, be 
overcome; oay, rather (if we except the enormous length of the cable which 
wOl be required) it would scorn that the line to be followed by tbe 
table presents absolutely fewer engineering difficulties than the 
note (though more complex, from the nature of the bottom) On which tlte 
Hwliterrauean cable must be hud." 

During the last few weeks of the year, the enterprise of cuustniethig the 
Transatlantic telegraph has been pushed forward with vigor. The whole 
■mount necessary for the construction of tile work lias been subscribed in 
rigland and the United States, u ■ tt UtecaMa 

hare been made. By the termi of the contract*, the catbte Wto\» J . ■■ > *■» 
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la Wtd a Ttari by the Slat l(n next, in crtefhattt «p ** 
ing iLe 5<ioo«eding montha of June and Jnly. The Eng££ 
[=.v."..J with thentinoBt liberality, tt b» directed anasc! la bt 



Ir.an.rid anil Xewfoandlaad, with * view to «Js3 tie 
- . i cable. It baa also agreed to guarantee an intend 
im m!i the entire amount of capital refuifed 10 matn- 

rruct the cable of p?rcn copper win* covered wtthfbfM 
i-pTciia, over which U to he bound hemp aatarated 
■rials, the whole being inclosed in lit iron win*. 



-■ paper by Mr Hopltina on the above subject, from 

■ ..^.bridge (England) PbilosopbJcal Sooetyr— 

nl data to dwrniine the sodm3H*1 temperature of 
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s radiating heal, therefore, 1ms little or no effect in hasting the anno- 
ys transmission to the earth's surface; hut after failing upon, 
eating terrestrial object?, it loses the power of radiating completely 
" q atmosphere, and is transmitted back into space through the 
3 by conduction, conversion, and partial radiation to limited dis- 
it for any of these modes of trim amission, it is essential that Lhe 
re of tlie atmosphere should be greater in its lower than in its upper 
portions, and in n degree greater as the qunntity of heat to be transmitted is 
greater. The temperature (r„) of the upper portion must bo determined by 
the condition, that in a given time a quantity of heat must radiate from it 
into surrounding spaee equal to LI j:±C which falls upon it from eitemal sources 
in the same time, and is transmitted back alter reiicfiing the surtace of the 
earth or objects near to it. Consequently t, must be independent of the 
height of tlie earth's atmosphere. At lower points the temperature will 
increase till we resell [he surface of the Earth ; and if we denote the tempera- 
ture there by r, , it is manifest that r, will bo greater, the greater the 
height of the earth's atmosphere. 

It must here be particularly observed, that f, is tho proper temperature of 
the component panicles of the atmosphere, and i.-! prol.ubh widely different 
torn tbo temperature which would be indicated by a thermometer placed at 
the upper extremity of the atmosphere, since the instrument would not only 
he affected by (lie exchange of heat between it. j bulb and the atmospheric 
particles, but also by tlie heat radiating upon iis bulb from every source of 
heat in surrounding space ; while the atmosphere, on account of its diather- 
mancy, would remain i.i ijzitV..-.-t ■-..! by this radiating heat 

Conceive now a thermometer to be placed at a point sufficiently above tho 
earth's atmosphere. If tlie bulb were sheltered fruin the direct influence of 
the solar rays, the thermometer would indicate the temperature of that point 
of space, independent of the effect of radiation from the central luminary of 
the solar system, but dependent on the radiation from all other sources of heat 
in tin- universe. If the instrument thus sheltered were sufficiently remote 
from the sun and every planet, it would indicate very nearly (lie same tem- 
perature at every point within the soliu- system, assuming the absence of all 
unknown centres of heat within that system or near to it. 

This is what may be understood by tho general temperature of planetary 
space. Let it be denoted by T. We shall then have T greater than r, ; 

and therefore if we now co _'ive the thermometer to be transported to the 

upper limit of the atmosphere, it will be aflected by the lower temperature 
there, and will indieato a temperaturD intermediate to T and r, . If the 
instrument be brought still lower within the atmosphere, it null indicate a 
fltill lower temperature, from Its be-irier entirely surrounded by n portion of tho 
Mmoepbere more dense than at the extn me boundary, till this tendency to 
lower the Indications of tho thermometer is counteracted by the greater 
temperature of the atmospheric particles as we descend towardu the earth's 
surface. At some point, earth's ntmosphere the 

indication of the' thermometer would attain its minimum; after which, in 
descending continuously towards tho earth, the temperature indicated 
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Thus it follows, thai the existence of an atmosphere like thai of the earth, 
enveloping a planet may. according to in extent, either elevate the enparfldal 
tornperatureof the planet store, or depress it below that of 
■pace independent!.! of the direct solar radiation. With respect to oar own 
gtobe, we are entirely ignorant of the height to which the them 
ascending, would continue to indicate a decreasing temperature. 
mo that suoh height is great. This is important with 
mate object of this paper ; for if the height of a planet's atmi 
small to allow a thermometer descending in it to attain i 
lion, it is manifest thai an increase of atmosphere would catii 
the planet's superficial temperature; whereas, if the height of 
were great enough to allow the thermometer to attain tho 
increase of atmosphere would necessarily cause an increase it 
temperature of the planet 

In On earth's atmosphere, we are sure (as jnst remarked) I 
lions of the thermometer would constantly increase in its dead 
liigh point above the earth's surface ; and therefore it follows, 
be enveloped in an atmosphere similar to that of the earth, ■ 
to exist in the planetary space unaffected by the heat which 
tbe sun, the superficial temperature of the planet would necessarily be Lets, 
tinder the same conditions, than that of the earth, if ' 
smaller, unless it should be so small as not to allow a tl 
ing in it to reach its minimum indication. If the planet were entirely i 
out atuinsphcre, its superficial temperature (in the assumed abaenoe of I 
radiation) would be that of flcrronnding space ; but we have no me* 
determining what relation thnt temperature bears to existing terrestrial 
perature, or what this latter temperature would becomn in the absent 
•olnr radiation. 

The author has calculated from Poissons (brand*', tho increase o 
rature in the superficial crust of the earth, due to tho amount of heat 
by direct radiation from the sun, in different latitudes, above that 
which would be common to all parts of the earth's surface in tin 
radiation, and with a uniformity of intensity of stellar 
ir globe. 

liui this increased temperature must produce an augmentnth 
tun? in the atmosphere, which must react on ihc terrestrial tempenton till 
equilibrium of temperature bo established. The author has endeavored to 
estimate the amount of this indirect effect of solar radiation by means of Ilia 
data furnished by 11. Dove's work on terrestrial temperatures, combined with 
calculations based on Poisson's formula?, lie concludes that the whole edict 
of solar heat at any proposed plain is very nearly double that due to the 
i and direct effect of solar radiation. 

thus ascertained this entire effect, ho finds the temperature which 
■vade tho whole surface of tho earth if solar heat wan 
a this temperature at 30° .5 C. IV* anmui. N»r\a&nrnft * 






lo7 

i any latitude is found t 

d for Hie part of lliu Ifcnnflphfirn resting upon it. This 

« underetood as applying to those places nt which the temperature ia 

y affected by the horizontal linn ill utii of baa) by marine or 

f any local causes, which disturb tlia dependence of tempe- 

n latitude alone. 

ir also points out the depend en ce of the annual inequalities of the 
il tomperalure (and consequently of those, also of the atmosphere) on 
» conductivity and specific, heat of the matter which constitutes the earth'* 

'e much greater, the annual changes of temperature would be 

h leas. Before applying these results to other planets, the author states 

*bo do«8 not admit the notion, that the remoter planets may derive a cou- 

rable superficial temperature from the remains of that iuternul heat wiiieh 

7 probably possessed in the earlier stages of their existence. It is n well 

hed conclusion, that the superficial temperature of our own globe Ims 

at that point below which it oan never descend by more than the 

U fraction of a degree, so long as all external condition* remain Oti nunc 

at ; and the superficial temperature of the remoter planets will in 

U probability bo reduced to the corresponding limit. To these external oon- 

i therefore, and not to their primitive heat, must the existing tompera- 

10 surface of Bmh ptaseta bo attributed, assuming always that they 

it e a less antiquity than our own globe, ilenco the superficial tempera- 

e of the earth, with its present atmosphere, placed at the distance of 

Neptune, Uranus, or Saturn, would be very nearly 3I)\G C, siuco the effect 

©four solar radiation at those distances would be nearly insensible. But if the 

extent of the atmosplirre were ini-rensed (he superlU'iiU. tenipcrnture would 

ited in a corresponding degree. Judging by the decrements of 

■e observed by Mr. Welsh, tlie author concludes that an increase in 

it of the earth's atmosphere of 36,000 or 40,000 feet, would elevate 

" ] temperature, if placed in the remote planetary regions, to 

an temperature of our present temperate zone. The same oon- 

i will hold with respect to the three planets above mentioned, if we 

i to have atmospheres similar to tliat of tin.- oartli, and of suffi- 

Their temperatures must be sensibly uniform over tho wholo 

ir surfaces, not being subject lo any appreciable annual variation. 

3 same conclusions will apply to .Jupiter, except that there will be n 

.1 augmentation of temperature arising from solar radiation, which the 

jt calculates might amount to about 9J° C. at Ids equator. Honoe, the 

■:."■:;■ . . . . : i ■ . ■ ■■ in'." I- IV ;. ! ■ iV ■■ 

mentioned planets, inconsequence of their distance from the sun, 
■r untenable. 

■ :!.r wlii.ti Mars is placed approximate more nearly to 

o earth than for any other planet. The aulhor calculates, that 

toapbora similar to tliat of the earth, and exceeding it in height by 

ir 110,000 fe 
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annual variations would be about half (hose on our own planet in correspond- 
ing latitudes, supposing tie conductivity, specific heat, and radiotory power 
of the mutter competing hit superficial crust to be the same as 6a the earth. 

Again, if the earth, with ner present atmosphere ami ubiiquity, wfw placed 
in the orbit of Venus, the mean equatorial temperature would he upwards of 
B0° C, subject to the reduction, which would doubtless in this case be great, 
due to the horizontal transference of diminution in the atmosphere, which 
would reduce these temperatures in any assigned degree. But the obliquity of 
Venus, though not wtiaftctorUj determined, is considered to be much greater 
than that of the earth, aiu'iimtine". ,L.-. , a'ha^ !■■ iI.l' <_■.- ; : 1 1 i;itv- el' some astrono- 
mers, to as much as 75°, as heretofore stated. 

This would, of course, render the character of her seasons entirely different 
from those of the oartli. The greatest mean annual temperature would be at 
the pole. Independently of the hori,ieutal trim dm nee of heat by aerial cur- 
rents or other causes taking the extreme obliquity of 75°, and supposing the 
atmosphere of Venus to be exactly like that of the earth, her mean tempera- 
tore at the equator would be about 56° C, and at the pole 95° C. 

This latter would probably be- much lowered by currents; but if the height 
of the atmosphere of Venus be less than that of the earth's atmosphere by 
36,000 feet, the author considers that the mean temperature of Venus in her 
equatorial regions would not exceed that of the temperate regions of the 
earth; while the mean polar temperjUiiv would probably be about 40° C, or 

mm. 13 : . . [■ 13'' i'. li:;:lnr rii in ihe .■.■,:■■ :,'.-: . i i i l: i r . ■[■! i. i i, .; i [ .i. ::.; .i :. •. 

The heat of sunshine may be moderated by an atmosphere mora laden 

Mi vapor than that of the earth. 

Supposing the atmosphere of Venus lilte that of the earth in its nature and 
magnitude, the temperature at her poles, with the supposed obliquity, must 
be subject to an enormous annual inequality, amounting to bet ween 70° and 80° 
C. above or below the mean temperature, liable, however, to a great reduction 
by horizontal transference of heat. It may also be considerably reduced by 
of the matter which ei'iisiihifes her outer crust, 
m is under the peculiar I'hc'jresl.iiii/cs of the absence of a sensible 
and her long period of relation about her axis. Assuming her 
to have no atmosphere at all, the moan temperature of her outer crust, 
absence of the sun, would he the ;?-i.eml I empernrure of that portion 
of planetary space in which the solar system is situated. How much this 
differ from the superficial temperature which the earth would have with 
the like absence of f he sun, and which the author estimates at 3!> D .5C, as above 
is impossible to detetmioe ; bul win t ever it may be, the influence of 
heal would be to increase by about 'lO' 1 Cat the moous equator, and 
11 amouut only at her poles. This must be attended by an enormous 
monthly inequality, amounting to nearly 60" 0., supposing the matter of 
which her superficial crust is composed to have the earns conductivity, specific 
beat, and radiating power a= the crust of the earth. 

If these be much frrealer for the moon, this inequality might be conskler- 
"ily diminished. At the poles it must he comparatively small. 

The lunar temperatures here spoken of, are those which would be indicated 
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IcM vicinity, and affected by the 
med absence of nu atmosphere! only by her direct radiation. 
means of detenu filing what this temperature may bo. 



HEAT OF THE SUNS RATS. 
Al the Albany Meeting of the American Association, Judgo Foot read a 
paper on the heat of the sun's rays, as determined by expert™ 

■ '."!■!! of tin 1 proper mode of measuring the heating power of 
the my. He had repeated some of the experiments of Cavendish, and hnd 
sane to the conclusion that the true measure could be obtained by adding to 
EN difference of temperature in the siu.liflit ami in the shade a correction for 
n'.nre in the air. Hia first result was that the heating power 
of the sun's rays is not uniform, but varied constantly with the temperature 
gf the place into which the rays fifll, ile then gave an account of expert. 
sir-all with a burning glass, which confirmed Ihfa result— tho heating power 
at the focus not varying with the ti:-tTi|jer;it.iin:' of the class, but of tho plnco 
where the focus formed. Furthermore, he thought he had proved that the 
temperature of air is raised by sunshine passing through it. He found that of 
two jars of heated air, ono placed ui the sunlight would retain its heat 
lb* longest Heat did not come from tho sun, but light capable of exciting 

rrof. Heury then read a paper by Mrs. Eunice Footc. prefacing it with a 
fcw words, to the effect that science was of no country and of no sex. Thu 
rpfaere of woman embraces not only the beautiful and the useful, but the true. 
lire. Footu had determined, first, that the action of the rays Increases with 
[he density of the sir. She has taken two glass cylinders of the same sfee, 
nnometers. Tuto one tho air was condensed, and from tho 

■□Jted. When they wore of the same temperature the eyiin- 
tar* were placed side by side in the sun, and the thermometer*: m the con- 
Jreaed air rose more thau twenty degrees higher than those in tho rarefied air. 
[hia effect of rarefaction must contribute to produce the feebleness of heating 

:. '.-; nays on the summits: of lolly mountains. Secondly, the 
aflfcet of the sun's rays is greater in moist than in dfy air. In one cylinder 
!he air was saturated with moisture, in the other dried with chloride of lime ; 
•Oth were placed in the sun, and a difference of about twelve degrees was 
iWrved. Tliis high temperature of sunshine in moist air is frequently 
loticed; for instance, in the intervals between summer showers. The isother- 
nal lines on the earth's surface arc doubtless affected by the moisture of the 
: ro the sun, as well as by tho temperature of the ocean yield- 
Third])-, a high effect of tho sun'si rays is produced in 
Mrbnblc add gas. One receiver being filled with carbonic KM, Ifce other 

r [!:■_■ temperature ol the gas in the sun was raised twenty 
laf.1 1 ii i above that of the air. The receiver containing the gas became very 

than the other, and was: much longer in cooling. An atmo- 
iphere of that gas would give to our earth a much higher temperature ; and 
f there onoo was, as some supjjose, a larger proportion of \\iaX fjua, va.'taKi tta, 
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the gas and the increased density of the atmosphere. Mrs. Foote hod also 
tried the heating effect of the sun's raja on hydrogen and oxygen, and found 
IttfawM bt leap, the latter more, susceptible to the heating action of 
sunlight. , 

SOURCE OF THE STJN'S HEAT. 

The following is an abstract of Prof Thompson's (of England) article, 
published soma time since, and often referred to (see Annual of BaL Dis.. 
1854, pp. 144-1+8), in which ho advocates the hypothesis, "that meteor* 
falling into the sun give rise to the heat which he emits." 

All the theories that have yet been proposed to account for the heat of the 
sun, lie remarks, as well as every conceivable theory, must be one or other, 
or a, combination of the following three : — 

1st That the sun is a healing body, losing bent. 

3d. That tlio heat emitted from the sun is due to chemical action among 
materials originally Mi inking to l;i~ ma^s, or that the sun is 3 great fire. 

3d. That meteors falling into the sun give rise to the heat which he emits. 

It is demonstrable, that unless the sun be of matter inconceivably more 
conductive of heat, and less volatile, tl.uo mj terrefltzial meteoric matter wo 
know, he would become dark in two or throe minutes, or days, or years, at 
his present rate of emission, if he had no source of energy to draw from but 
primitive heat 

The object of the communication is to consider the relative capabilities of 
the second anil third hypotheses to account for the phenomena. 

In the first place it is probable that there are always meteors Falling to the 
sun, since the fact of lm-lc -.rs coming to tlm oanh proves the existence of suoh 
bodies moving about in apace. It is easy to prove that meteors falling to the 
sun, must enter his atmosphere or strike his surface, with immensely greater 
relative velocities, than tJiose with which meteors fulling to the earth, enter 
the earth's atmosphere, or strike the earth's surface. Now, Joulo has shown 
that immense quantities of heat must bo generated from this relative motion 
in case of meteors fulling to the oarth,— and it is all but certain that, in a vaM 
majority of eases, this generation of beat is so intense as to raise the body in 
temperature gradually up to an intense white heat, and cause it to burst ulti- 
mately into sparks in the air, and burn, if it be of metallic iron, before it 
reaches the surface. Such effects must be experienced to an enormously 
greater degree before reaching his surface, by metoors falling to the sun, iij as 
is highly probable, he has a dense atmosphere. Hence, it is certain that 
»ome light and heat radiating from the sun is due to meteors. 

It is estimated that the quantity of matter that would be required to strike, 
is about a pound to the square foot every five hours. At this rate, the surface 
would bo covered to a depth of thirty feet in tlio year, if the density of the 
deposit is the same as that of water. We find tlio source of meteors princi- 
pally within the earth's orbit; and we .finally sw them there as the " zodiacal 
light," according to Hei'scheL an illuminated shower, or rather tornado of 
stones. The inner parts of this tornado are always getting caught in the suu'a 
atmosphere, and drawn to his mass by gravitation. The outer edge of the 
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udiaMl Bgtt appears to reach nearly lo the earth ill present ; nod in ptist time- 
it may be thai tha earth has bMB In a dense enough part of it to bo kept hot, 
■ :r, ls now. liy drawing in meteors to its suiljiee. This calculation is 
according lo Mr. Watetson's form of the tlicery. but, iieceirdiriE M Prof 
Thompson's, the fall of meteor? rjjusl be twin (bat iltermined ubove. Thon 
the whole surface would be covered annually lo tin; dc[>tti el siity feel, and 
the tun would grow in diumeter .1 mile in eighty-eight years. Kven at this 
rale, it would lake -1.000 years lo prow ?i 1 flu: i fully to make the cliange appa- 
rant to the most refined observations. 

A body of such dimensions as the sun might, by entering a cloud of 
meteors, become incandescent intensely in a few seconds, and on again 
Reding to a position comparatively free from meteors, as suddenly become 
■:-■■; ■■■ ::■ r, 

If the sun is burning, and its conditions are similar to those of (lie earth, 
the lire wonld be choked, and by no conceivable adaptation of air and fuel, 
could keep a light fur mora than a few minutes. If it contains within 
itself all the elements of combustion, to give the amount of light and heat 
, mold by demonstration cause it to burn away in 8,000 years. If 
Uw can has been burning at tliat rate, be must have Iwen at double di 
quadruple heattBg-n iwor, and eight - :, l I uses, oolj 8,000 jtm ego* 

Oil t 



Thelbuowing description of a new lliermonietcr invented by Mr. Stewart, 
was described by Mr. Welsh id the List Meeting of tho British Association: — 
If a bulb bo blown between two thermometry glass tubes of unequal bores. 
Mid the instrument be filled with mercury in the same manner as an ordinary 
thermometer, and laid horizontal or nearly so, it will be found that eonlrac- 
rJone from cold lake place only in tho narrow bore, and expansions Ifom 
beat only in the wide one. The reason of this seems to be, that while the 
le the mercury is kept at rest, and prevented I'mro 
g from tho small bore into tho bulb by friction , hut, when a motive 
Mini by :i change of 11 ' 1. ;■■■;■■:!■ 1 1--. the motk* of the n Boorj ttfeej 
it direction in which it is most aided by capillary action. Il was 
d by Mr. Welsh to the author, that .such an instrument might be used 
e fluctuations of tamperatnra. And tho author thinks it might be 
■He with exactness the power of a source of radiant heat; for 
inteqnjsing a screen h.-t ^. .. ti this instrument and the source of 
I withdrawing the same screen, tho effect of the source ou the 
tould be multiplied by the number of times this operation was 
In constructing such un instrument care must be taken that the 
I are quite free from dirt or moisture, and that they are not bent, 
a one straight line, the bulb being in the middle, and swilling out 
".:li iM extremities. The best proportion between the 
31 of the bores ii perhaps about 1 to 4, and tho oe*l ti 1 till iijiiims) t <A 
d byMr.Welah,»ii,».K 
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tube, and a flat or elliptical bore for tlio 
whii-li equals tho diameter ol ibe wide bore. Iu graduating, if, when lb* 
instrument is vertical, the narrow bore being beneath, the mercury tilli UK 
ball) and rises in the wide bore, then the wide bore may be pointed, off at 
different temperatures like an ordinary thermometer; but if 
eircunistnnces the merciuy does not rise in the wide liore, tliei 
point off tlie Hide bore, the instrument must he laid horiEonlally in a dish <£ 
water, and compared with a standard thermometer at different tempentutoj; 
tho extremity of the mercury in (be narrow bore being always kept at • 
point. When the wide bore bus been pointed off we may, by nmnin 
mercury along, lind what length "1" the narrow bore corresponds to a ci 
length of the wide one, and thus lie enabled to point off the narrow 
In using the instrument it slu'iild I.".- kept iiv;n !; 

bnbly for each instrument a small range of inclination, for every pa 
within which its peculiar action holds, but beyond which it is interfered 
by gravity. Before graduating such an instrument it should be 
whether it is likely to answer, and the beat test seems to bo to lay it 
Eontally, exposing it to changes of temperature of the some nature with 
which it is intended afterwards to measure; — if its action be perfect 
mercury will eventually be found to liavo retreated into the bulb from tiie 
■arrow bore; but, should it bare stopped at any point, tho action will only 
be perfect up to that point. If this demand! loo much time, it may be toted 
by repeatedly applying to tho bulb of an instrument bo placed a few drop* of 
slightly warmed water. 

RESEARCHES KB3FECTIKG HEAT, LIGHT, ETC. 
The recent invfstijratinus of Mr. Joule of Manchester, and 
Thomson and Rsnttne of Glasgow, relative to the mechanical equivalent 
heat, have already illustrated in a remarkable manner many of the mt 
obscure points of physical science, and promise to tie productive of rest! 
not inferior to any which have been reached since the dayB of KewWe. 
About twelve years ago, Mr. Joule demonstrated that the mechanical power 
expended in overcoming the Bid ion of any machine produces an amount of 
boat of equivalent value to the power expended, so that, ir this heat eouM be 
employed again in an engine which worked without waste or loss, it 
exactly reproduce the power which hail been expended 
is obvious that as boat Li producible by a machine without any 
own substance, or is producible in water by agitation without the 
water being diminished, heat cannot be a' material substance, and both 
and light are produced by vibrations similar to those which produce so 
The Beam generated in a boiler, when condensed by cold water, as is da 
a condensing engine, produces a certain quantity of warm water; but a 
quantity of steam thus condensed will not produce the same tenipcratu/a 
the water which has accomplished the condensation, if such steam haa be 
employed to work on engine, as it will produce if it has not been employed 
fMM pomr. For, as power is equivalent to beat, the tf 
MO* 
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r which has accomplished tliu icimlnilMtiill. llrllBrit. when the 
power in turned into heat, n larger amount of heat than the steam contains, 
or tin- engine would be a riaat-gnneraUug engine, which is impossible. The 
■mount of power produced in n steam engine, therefore, is measurable by the 
amount of boat which lias disappeared from the hot well, or, iu other words, 
which cannot be discovered in the water by which the condensation of the 
steam has been accomplished ; and in a perfect engine, iu whicli the whole 
heat was turned into power, there would be no rise in the temperature 
of the hot well at all over the temperature of the water admitted 10 perform 
The greater the difference of temperature hetween the 
more effectual will any given quantity of coals 
he in generating power; and it in because air admits ofthu use of a fiir higher 
temperature than is possible in the case of steam, that it realizes a very 
superior economy. There are CotMnictivo impediments to the employment 
of air engines which, however, are not very difficult of supersession ; and they 
will be surmounted speedily, so soon as practical engineers urc thoroughly 
satisfied of the superior performance attainable by air engines, and which, 
therefore, it is important widely to announce. Mechanical power being con- 
vertible into heal, electricity, and also into light it becomes easy to estimate 
the mechanical value of those agents; and a key is thus aflbrded whereby 
those heretofore inscrutable departments of science may bo brought under the 
dominion of mechanical laws. Fr.afess.Ot lianldno ascribes the elasticity of 
gases to a centrifugal action of their particles ; and Professor Thomson, by a 
Tory ingenious process, makes an estimate of the density of the ether, or 
atmosphere, Ailing tliu interstellar spaces, by determining lirst the mechanical 
value of a cubic mile of sunlight and the veAocJtr Of tbe rihotltBl by which 
light is caused, and he knows then, by the usual laws of mechanics, that with 
the given velocity of motion, the density must be such as to produce tbe 
specified amount of mechanical power. 

ON THE PRACTICABILITY OF CONSTRUCTING CANNON OF GREAT 
CALIBRE CAPABLE OF ENDURING LONG CONTINUED t"BE UNDER 
PL'LL CHARGES. 

Ths following communication on the above subject was presented to the 
American Academy, by Professor TreadweU ofO u 

The importance of constructing cannon of a size larger than any now in use, 
to erery nation that may be called upon to encounter the trials of war, is one 
nf thOM fact* acknowledged alike by the soldier and the civilian; and to 
obtain sttchlnBtrumenta, capable of t) mi wing projectiles larger and heavier, and 
to greater distances, than has hitherto been attained, is now occupying the 
attention of the scientific engineers and projectors of Eurojio more tiiau any 
other question open to them. The present age has witnessed a remarkable 
increase iu tbe size of all the great instruments of human industry. Ships 
within twenty years have been doubled in their dimensions, and steam engines 
ore now constructed which compare with those of the last aflju us ipioM, cuncgoM 
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attempts have been made in hundreds of forms, no one has succeeded in pro- 
ducing a cannon essentially more powerful than those used in the days of 
Napoleon and Wellington. 

I propose, in this paper, to search for the causes of these failures, to 
examine the action of the forces, both active and passive, which are called into 
operation in throwing shot and shells by gunpowder, and, at last, shall 
endeavor to show that our present cannon do not approach the size and power 
of those that may be constructed. 

I have said that no essential improvement has been made during the pre- 
sent age in the size of cannon. It is true that they have been increased in 
calibre from seven up to eight apd ten inches, and a few bomb-cannon have been 
made of twelve inches. But in the use of these the charges are so diminished, 
to be brought within the limits of safety, that the initial velocities, as inferred 
from their short ranges, are not so great as those of the old forty-two pound- 
ers ; while with mortars, those of thirteen inches were used in the time of 
Yauban, and this remains, stereotyped, as the limit at the present day. 

But to my examination. The properties or qualities of hardness and of 
tenacity or strength are the qualities indispensable to all cannon, and the 
superiority of one cannon over another is measured by the excess in which it 
possesses them. Inertia* is likewise required in a certain amount, to prevent 
excessive recoil. Now these properties of strength and hardness are possessed 
in an eminent degree by bronze and cast iron, and these bodies alone consti- 
tute in practice the materials for cannon ; for although various attempts have 
been made to introduce steel and wrought iron, it is enough for my present 
purpose to say, that there are not twenty cannon in use in the world that are 
not made of bronze or cast iron. For strength, bronze is generally taken at 
80,000 pounds to the square inch ; that is, it will require a weight of 80,000 
pounds to tear asunder a bar of good gun-metal bronze of one inch area- 
Following the mean of many experiments, cast iron has generally been taken 
at 20,000 pounds. But that I may be sure not to underestimate the strength 
of this material, and as it has been considerably improved by gun-makers 
within a few years, I shall estimate it at 80,000 pounds, or as equal to bronze, 
although it is not to be relied upon as so constant in its strength as the latter 
material. For hardness cast iron greatly exceeds .bronze. This renders it 
more suitable for very largo guns, and it has, in truth, become so exclusively 
the material for everything above the size of field pieces, that I shall deal with 
it alone in the examination proposed in this paper. 

Before examining £he force of gunpowder it may be well enough to say a 
word upon the time of its explosion. Is the firing of gunpowder instanta- 
neous ? If it be instantaneous, then it "must be evident that no other sub- 
stance can be fired with a greater rapidity. For instantaneousness, bearing 
the same relation to time that a point does to space, can admit of no degrees. 
Both are existences without extension, and we cannot say of any two eventB 

* This word is used throughout this paper in its strictly technical sense, as the force, or 
power of resisting all change of state, whether it be from rest to motion or from motion 
to rest ; and I use, without a doubt of its accuracy, the square of the velocity by tbe mass, 
as the measure of this force. '■ -- 




■e instantaneous than Ihe other, without implying duration to 
t, which olio implies thai It i- 001 triHfltlrmf Now, many of 
■ ih-rs. mill even gun cotton, lire, lis is well known, lired 
-c nfadjj than nuqiOwdBr. The Mug of thie hist cannot, klnaba^ 
night rest with this logical solution uf the question] 
but, like many other logical solution*, it adds but Utile to our wisdom, unci the 
■mazing rapidity with whieh « large mm of powder is iutlnmed, when iu a 
close, carity. awakens our attention to the course of the events causing, or at 
least accompanying:, this in li am in at ion. and I shall notice two experimental 
results which seem tu me to indicate the statu of things during that whole 

First. Grant Kiim£jrd,uftB proved that the burning of the grains is slow, or 
that a sensible lime is required with each grain before it is wholly converted 
^iseoua state ; and secondly, various experiments made in England 
and in l'russia have shown that there Is no sensible difference produced in the 
velociiy of the shot by communicating the tire to the cenlre rather than to one 
rod of the ehorge, which ought e\ iriuully to i,ik,.i j.U,iv it the lire is commu- 
nicated from one grain to another in succession, as this communication, being 
li i; from the middle, would require but hall' 
Ute time that is required when proceeding from one end, and ought to produce 
■ sensible increase iu the velocity of llic shot. 1 think, therefore, that these 
i ■■■ '.iifi i\ iiii 1 us to thecourse of the action during 

the production of the force. When the tin? reaches the charge from the 
toueuhole, the nearest grains become kindled; the hot fluid evolved is thrown 
further into the charge, and the burning succeeds ■iliimiiiiliij until the prat- 
ear* becomes so great as to condense the air contained between the grains 
.0 produce the heat required for firing those grains which are then 
lore or lees rapidly, as thoy are fine or coarse. We have, then, 
tint the burning in succession of a small part of the charge ; (hen the im- 
mensely rapid, though not instantaneous, kindling of every grain composing 
I linn of those grains, which is not accomplished 
without time. It is a task for the conception to grasp these arena*, UHVbf 
me mother in distincl succession ; each having iu beginning, middle, and end, 
■sii|iriM:d in the period of .^'.„iii of a second (gun 4 feet long, 
formula I = ^'). When wo have mastered the imagination of these, wo may 
go farther and combine with them the connected and contemporaneous action 
'■f the b.,11, which passes from rest to motion, and through every gradation of 
iilocity tiu to 1,100 feet 1 second, and leaves the gun as our historical period 
of jijth of ■ second expires. 

The expansive force of gunpowder, which must be resisted by the strength 
Of lh» cannon, depends almost entirely upon tha 1 ■ 

1 knml Rumford has shown, by his experiments mode about riity 

tnn brt), ilint if tha powder be placed in a closed cavity, and the cavity be 

I the force will exceed 10,1X10 atmospheres, or 160,000 pound* 

lire inch; and he estimates that if the cavity ho entirely filled 

"h the {Trained powder, and restrained to those dimenaioos, ftm fow* Vi& 

a experience, mac 
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iron cannon [lie strength of which was known to me. loads iiitr tu bolieva liiit 
he has not over-estimated its power, although I am aware ths 
considered as excessive. If following an opposite marie to that hernia 
described, the powder be at liberty to expand upon any side the force throws 
in the other directions is very small. Thus, if a charge be placed loose in » 
gun, without shot or wad, the force upon the wa lis of the gun is very trill inst;— 
no more than is produced by the restraint of the inertia of the charge itself, or 
the fluid formed from it. If we would divest a charge of this property of 
inertia, and fire it in a constantly maintained vacuum, it would not rend Willi 
made of cartridge paper, if a tangle and were left open for its escape. From 
the preceding statement it will he seen that gunpowder will take any force, 
from perhaps 60,000 atmospheres, when confined to, a close cavily, down to 
zero, if it be deprived of inertia and fired in a vacuum constantly maintained 

In artillery practice, the restraining power which causes tho powder to act 
against the walls of the earinon, is derived principally from the inertia of tl 
shot. This is so much greater than the inertia of the powder itself, that tin 
latter mny be neglected in tho considerations that are to follow. Now, 
bearing in mind what has. been already paid, let us compare the difference of 
the force of powder as exerted upon a small and large gun respectively. I 
is perfectly well known, that, if we have a pipe or hollow cylinder of a 
two inches in ili.inieier. wiili walla an inch thick, and if this cylinder willbei 
a pressure Irom within of 1,000 pounds per men. another cylinder, of the same 
material, often inches in diameter, will bear tho same number of pounds to 
the inch if we increase the walls in the same proportion, or make them five 
indies thick. A crosa-aection of these cylinders will present a 
portions] to the squares of their diameters, and if tho pressure bo pi 
by tho weight of plungers or pistons, as in the hydrostatic press, the waigi 
required hi the pistons vWl be as the squares of the diameters, or ■ 
4 to 100. 

Now carry this to two cannon of different calibres, and tako an extrenn 
Case. Suppose the calibre of one to be '2 inches in diameter and Uie other 
10 inches, and that the sides of each gun equal, in thickness, the diameter of 
its calibre. Then to devclope the same force, per inch, from the powder of 
each gun. the inertia of the balls should be as the squares of 
of tho calibres, respectively ; that is, one should be 25 times as great ai 
oilier lint the halls being, one 2 Mild the other 10 inches in diameter, 
weigh 1 pound and Impounds respectively ; the weld. Is being aa the cubie 
of tho calibres. Hence w!i inch oi' [jowdfr in the large gun will be opposed 
by 6 times as much inertia as is found in tho small gun. This produces a 
state of tilings precisely similar to that of loading the small gun with 5 
instead of 1 ; and although tho strain thrown upon the gun by 9 balls n 
by no moans 5 times as great as that by 1 hall, there can be, I think, m 
that the strain produced by different rates of ball is in a ratio as high as that 
of the cube roots of tho respective weights. This would give, hi the example 
before ua, an increase from 1 to 1.71, or the stress upon the walls of the 
10-inch gun would be 71 per cent, greater than upon those of the 
The foregoing statement and comparison, however, do not 
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irbole case; for they are made upon tho supposition that tlie charge of 
powder, in each instance, is as tho square of the diameter of tho shot, or that 
Die cartridges of the 3 and 10 inch guns are of the same length. This, if we 
take the charge of Ihe small gun at £ of a pound, would give hut 8£ pounds 
.; rge, or T 'j of the weight of the shot. The Telocity obtained from this 
charge would produce neither range nor practical effect, ami to obtain these 
r I tat is, 1.600 feet a second, we must citiier increase the force through 
the whole length of [lie (run to 5 times that required for the small gun, or, 
the force renin iuhig the same, we must provide for its acting through 5 times 
the spoce. Neither of theso condition can bo practically accomplished. 
However, by an increase of both the charge, and the length of the bore, the 
result may, in the limits under consideration, be attained. Thus, taking the 
large bore, if we double its length and make tho cartridge 5 times as long, 
tooreasing the weight from 8J to 41 J pounds, — nr perhaps, having an advan- 
tage from the comparative diminution of windage and tho better preservation 
of the heat, with a charge of Irony ,'!(i b> So ponmh — wo may obtain the full 
velocity of 1.600 feet a second. But this again increases enormously the 
strain upon the gun. 

it (lets not appear ohviuus. nt a first view, how an increase in the charge 
should increase the tension of the liuid i iro. fuv: from it. if tho cavity inclosing 
it be pro port ion ably enlarged. If a steam pipe a foot long will sustain the 
pressure of a given quantity of steam, of :i civ en ten ipcral tiro, n [line two feet 
long, of the same thickness and diameter, will snstam the pressure produced 
by a double weight of steam from tho same boiler. Why then should the 
pressure upon a cannon bo increased by a double length of cartridge! The 
difference seems to be this; With the steam, the pressure is as in a closed 
cavity; with the powder, tin; ten-ion depends upon the movement of the 
shot while the Quid is forming. Sow, whether the charge bo largo or smalL 
the motion of the shot commences while the pressure is the same in both 
cases, and before the charge is fully burned, and with tho same velocity in 
both cases; but with the large charge the fluid is tunned faster than with the 
small, while the enlargement of tho cavity by the movement of tho shot is 
nearly the same in both eases. Thi- destroys the proportion between the 
akes of the two cavities, nod the tension musl ineiease faster, and become 
greater, from the larger charge. The law of this increase cannot, from the 
complicated natureof tho problem, ho stated with any reliable exactness, but 
wa may, I 1 1 link, conclude, from the inert nsi d veloeity of the shot, and many 
other effects, that ihe stress thrown upon the iron by different, charges of 
powder, within ordinary limits, will not vary essentially from tho square 
roots of those charges. If then we increase, in (ho example under considera- 
tion, from a charge of *4 pounds to one of 3a pounds, the stress upon the 
gnu, being as the square roots of these numbers, is raised iYuni oyg to 0.65, 
or from 1 to 1.06. Having already increased the stress up. m the pin, by the 
shot, torn 1 to 1.71, if we multiply these together, we have n total increase 
Of from 1 to 3.36. That is to say, it; under the conditions hero stated, we 
load a gun of 3 inches calibre with 1 shot and J of a pound of powder, and 
a gun of 10 inches calibre with 1 shot and 32 pounds of powder, the stress 
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upon each square inch of the bores will be 3.85 times greater with the laige 
than with the small gun ; when at the same time, if the walls of both have 
a thickness proportional to the diameters of the calibres in each, the large 
gun will be incapable of sustaining a greater pressure per inch than the 
small one. Even with a charge of 12 pounds of powder, the stress upon the 
large gun must be more than double that upon the small gun when charged 
with one-third the weight of its balL 

The preceding examination does not, I think, present the difficulties to be 
overcome in increasing the size of cannon as greater than they really are, and 
although the results that I have arrived at are from extreme cases, and may 
be said to be mere deductions, yet they aje deductions legitimately drawn 
from the most reliable experiments that have been made. How then can the 
necessary strength be obtained? Will it be answered, by an increased 
thickness? It is not necessary to examine the obvious objections of the 
great increase of size and weight that this implies, because no increase that 
can be given to the thickness will increase the strength to a sufficient degree 
to resist the force required. To prove this, I must ask attention to a further 
and somewhat elaborate examination. 

About thirty years ago, Mr. Peter Barlow, of "Woolwich, published a paper 
in the Transactions of the Society of Civil Engineers, on the hydrostatic press, 
in which he showed that hollow cylinders of the same materials do not 
increase in strength in the ratio of increase in thickness, but that the ratio of 
increase of strength is such, that, where they become of considerable thick- 
ness, the strength falls enormously below that given by the ratio of 
thickness. 

Now, to obviate the great cause of weakness arising from the conditions 
before recited, and to obtain, as far as may be, the strength of wrought iron 
instead of that of cast iron, for cannon, I propose the following mode of con- 
struction. I propose to form a body for the gun, containing the calibre and 
breech as now formed of cast iron, but with walls of only about half the 
thickness of the diameter of the bore. Upon this body I place rings or 
hoops of wrought iron, in one, two, or more layers. Every hoop is formed 
with a screw or thread upon its inside, to fit to a corresponding screw or 
thread formed upon the body of the gun first, and afterwards upon each layer 
that is embraced by another layer. These hoops are made a little, say 
Yinrfftb. 'part of their diameters, less upon their insides than the parts that 
they inclose. They are then expanded by heat, and being turned on to 
their places, suffered to cool, when they shrink and compress, first the body 
of the gun, and, afterwards, each successive layer all that it incloses. This 
compression must be made such, that, when the gun is subjected to the 
greatest force, the body of the gun and the several layers of rings will be 
distended to the fracturing point at the same time, and thus all take a portion 
of the strain up to its bearing capacity. 

There may, at the first view, seem to be a great practical difficulty in 
making the hoops of the exact size required to produce the necessary com- 
pression. This would be true if the hoops were made of cast iron, or any 
body which fractures when extended in the least degree beyond the limit of 




it* elasticity. But wrought iron and nil malleable bodies are capable of being 
■i without fracture much beyond their power or elasticity. They 
may, therefore, be greatly elongated without being weakened, Hence- we 
bare only to form the hoops small in r/aa, unci they will accommodate 
themselves under tho strain without the least injury. It will be found best 
in practice, therefore, to make the difference between the diameters of tha 
hoops and the pans which Lhoy surround, considerably more than yg'^th 
part of q diameter. The filing the hoops in their places by the screw, or 
some equivalent, fc> absolutely neceswiry, unt merely b) reinforce the body 
ngainst cross fracture, but to prevent them Item starting with every shook of 
the recoil I know, by experiment, that the screw tliread will li_( [Uiiu 
effectually. The trunnions must, of course, bo welded upon one of the hoops, 
•ad this hoop must lie spliaed, lu prevent its turning by the recoil. Small 
iplintx should likewise bo inserted under every hoop. It will, moreover, be 
advantageous to make the- threads of the female screws sensibly finer than 
those of the nude. I" draw, by the shrink, the inner rings together endwise. 

It will be seen that with a gun made in Ibis way, we must depend upon the 
cant iron body to resist tha strain lending to produce cross fracture, though tliia 
resistance will be in souk- I- greo supported by the outer rings breaking joint 
over the inner rings. But if the body bo made to constitute hall' the lliickneaa 
of the wall?, it will be found sufficient for the purpose, without any ■«»■'*"■ 
merit from the rings. This results from a principle or law, which, bo fur na I 
know, was first published by me in the year 1845, in a paniplJet on wrought 
iron and steel cannon. As I cannot put this matter in a belter form than that 
in which I have- there given it, I will here quote the statement as then made. 

"Let us suppose we have a hollow cylinder, say twelve inches long, the 
calibre being one inch iu diameter, and tlio walla one inch thick, giving an 
external diameter of three inches, .Suppose tin's cylinder to be perfectly and 
firmly closed, at its ends, by screw plugs or any other sufficient means. Let 
this he filled with gunpowder and fired. The fluid will exert an equal prea- 
wru in every direction, upon equal surfaces of the sides and ends of the hol- 
low cylinder. Let us nest examine the resisting power of a portion of [lii.j 
cylinder, say one inch long, situate in the middle, or equally distant from the 
ends, so that it shall not be strengthened by the iron which is beyond the 
action, of the powder, Tho fluid inclosed by this ring of one inch long oon 
r»in« an area of 0D0 square inch, it' a section lie made through it in the direc- 
tion of its axis; and tho section of the ring itself; made in the same direction, 
will uicuure two square inches. We have then tho tenacity or cohesive 
Gvoe of two square inches of iron in opposition to an area of the Quid measur- 
ing one square inch; and it' we take the tenacity of tho iron at 65.000 pounds, 
lb* cylinder will not he burst, in the direction of its length, unless tho expan- 
sive furco of the fluid exceed 130,000 pounds to each inch. Next, let us aup- 
pi« a auction made through the cylinder and Quid, transversely. The area of 
the fluid equal Ui the square of the diameter of the hollow cylindor, is one cir- 
cular inc.li, and the area of the whole section, tho diameter being threo inches, 
I't-luct front this the area of the calibn\ and wcYutv.- ■■'. 

.■in!* gruaVCTftiamOuaM* 
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the fluid ; whereas, in the former case of longitudinal section, the iron gate 
but twice as much surface as the fluid ; and if we take, as before* the iron at 
65,000 pounds per inch cohesive force, it will not be broken unless Hie force rf 
the fluid exceed 520,000 pounds. It will be found, upon a further examina- 
tion, that the relations of these sections to each other may be varied, as we 
take the diameter of the calibre to be greater or less, as compared with tha 
thickness of the sides, but their difference can never be made less than as two 
to one. Here then is a principle, or rather a fact, of the utmost importance in 
forming cannon of any material, the strength of which is different in different 
directions ; for as a cannon made in the proportions above specified, if the 
materials be in all directions of equal strength, will possess four times as much 
power to resist a cross fracture as it does to resist a longitudinal fracture, it fol- 
lows, that a fibrous material which possesses four times the strength in one 
direction that it does in another, will form a cannon of equal strength, if the 
fibres be directed round the axis of the calibre. It is this met which gives the 
great superiority to the various kinds of twist gun-barrels. For in these, although 
the fibres do not inclose the calibre in circles, yet they pass around it in 
spirals, thus giving their resisting force a diagonal direction, which is vastly 
superior to the longitudinal direction in which the fibres are arranged in a 
common musket-barrel." 

The foregoing example supposes the cavity immovably closed at its ends, and 
gives to the powder more force than it actually exerts, in gun-practice, to pro- 
duce cross fracture, compared with its force to produce lengthwise fracture, 
even at the part nearest to the breech of the gun; and as the recoil is 
resisted by the whole gun, the stress upon any part will Himiniah as the iner- 
tia, or weight, diminishes from the breech to the muzzle. 

With these facts, principles, and laws, thus stated, I proceed to give some 
calculations to show the strength of a cannon constructed in the way that I 
have pointed out, as compared with one made in the usual manner. Take a 
cannon of 14 inches calibre, which will carry a spherical solid ball of 874 
pounds, with sides 14 inches thick, made up of 7 inches of cast iron, and two 
hoops or rings, 3£ inches each, of wrought iron. The external layer of cast iron 
will, from its position, as before explained, possess but one fourth of the 
strength of the inner layer, or whole strength of the iron, and the mean 
strength of the whole will be reduced one half Take cast iron at 30,000 
pounds to the inch area, and we have 30,000 x ^ = 15,000 pounds to the inch. 
The thickness of both sides is 14 inches, and 15,000 x 14 = 210,000 pounds 
for the strength of the casting, to each inch of its length. The first hoop has its 
strength reduced from 1 to a mean of .8. Take the strength of wrought iron at 
60,000 pounds to the inch, and we have 60,000 x .8 = 48,000 pounds to the 
inch. The thickness of both sides is 7 inches, and 48,000 x 7 = 836,000 
pounds. The outside ring must be reduced in strength by the same rule, for 
its mean from 1 to .832, which gives it 49,920 pounds per inch, and for the 7 
inches 349,440 pounds. We have then, for each inch in length, 

Cast iron body of the gun 210,000 pounds. 

Inner wrought iron hoop 336,000 u 

Outer wrought iron hoop 848,440 M 

895.440 iwinda. 
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• diameter of the bore being 14 inches, we tmn "{W b 63,900 pounds, 
*G the resistance !o oppose v> ewh squurt- inch ol the fluid IVoui the powder. 
The iron will bear, then, a pressure of 4.204 utmoBpheresi 

The resistance to cross fracture nt the pint nearest to the breech will be, 

from the past iron 89' — 14 J = ~S4 — liill circular inches, equal tu 400 

square inches. Cohesive force, unreduced, 30,000 pounds, and 30,000 x 4Uu = 

18,800.000 pounds, the » bote strength. The bore contuins 1&3 square inches, 

and iirii'^!! — go^ i go ponnds to resist each square inch of the fluid, or 

ao.ii.'W pounds to each square inch more than is provided to resist the. longitu- 

■ i-ire, and this excess will ho further reinforced by the wrought iron 

rings, which being screwed upon the easting, and the outer layer breaking 

■■■■ the inner, will add to the resistance to a great amount, whieh how- 

■l not be computed. 

Lei us now examine n gun made of a single easting of the dimensions that 
an; given ahnre; that is, of 14 inches bore, and Bides 14 inches Illicit. 
Taking (he normal strength of cast iron as before at 80,000 pounds per {neb, 
(n most reduce it, according to the laws before explained, to one third, or a 
mean of 10,400 pnundj per incli ; and the thickness of both sides being 96 
have HI ooo * 28 = 280,000 pounds for the whole strength, and 

|jV* = '-'".'""J pounds to each inch of the fluid pressure, or I,3A *tm0- 
•phcreH, or I'^Hl , or less than one third of the first example. Against a cross 
fracture tliu oast, gun will possess a great excess of strength, which I do not 
like to call useless, although I do not perceive how it can be of any essential 



Lei us next inquire what force is required to giro a ball of 14 inches 
diameter a velocity of 1,600 feet a second? "We shall obtain a better concep- 
uui of this force by estimating it in the height required by a tiuid column to 
produce iL Suppose the bull impelled by Ihu pressure of a column of the 
Mine substance, which would be in this case a column of fluid iron. Then 
1600' 2560000 
■ formula t< = \'W) we obtain -»T" = — tt— = 40,000 feel, for 

Ui« height of the column. But this would produce njet forming a continuous 
Mis mi Suppose this stream to be II inches in diameter, and divided into a 

!: rs, each of which, to equal ■• ball of 14 Inches I 
must b« H iudn-* lung. Now in giving l.rtiiu feet velocity to tliis series of 
by ,i auperinoiunbant column, the force will act upon each cylinder 
equal to its length. But in a cannon the powder acts, 
ith a variable force, through tlie whole bore of the gun. I ' 
atkm of this fores must depend, in every ease, upon tlie quickness 
powder, arising from its composition, :iiu-u, ■.-.-, of grain, dryness, and the beat 
rec*tveil from the gun from previous llriugs; and most essentially from the 
amount or the charge: and we do not know the exact law of the variation 
for any ocM esse of condition. Our beat Judgment, therefore, must be but an 
nation to the tnitli, entirely empirical But If we cannot determine 
the truth with Mtttnem, we ran at least assign limits trVQ&b ifoViiw 
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lengths of bore, the effect upon the gun itself at different parts of its length, an* 
various other grounds of comparison, I think that we may take the effect of the 
charge through the whole bore, supposing it to be 112 inches from the bail to thfe 
muzzle, and the charge 80 pounds, as equal to the action of the maximum force 
through a space of not less than one half; nor more than two thirds of its 
length. But that I may be sure to assign the maximum so great as to coyer 
all anomalous or accidental conditions, I will take it as sufficient to produce 
a velocity of 1,600 feet a second, if acting constantly through one third the 
length of the bore. This will give 87£ inches, or exactly 4 times the length 
of the cylinder which forms the equivalent of the shot Then (from the 
formula v = ^fs) the 40,000 feet above given for the height of the column, 

becomes ^~^= 10,000 feet; and if we take the whole force of the powder 
as equal to its maximum force, acting through two thirds the length of the 
bore, or 74} inches, our column will become 5,000 feet high. In all cases 
of providing strength, we must take the force to be resisted at its maxi- 
mum. 

Now a bar of cast iron 1 inch square weighs 8*2 pounds to the foot in 
length : we have then 10,000 x 8*2 = 32,000 pounds pressure to each square 
inch of surface, or 32 1 ° 5 ° = 2,138 atmospheres, on the supposition that the 
whole action of the powder is equal to its maximum force through one third 
the bui\i of the gun. If we take the whole action as equal to its maximum 
through two thirds of the bore, the column, 5,000 feet high, gives 16,000 pounds, 
or 1,066 atmospheres. It cannot be less than this, and although it may never 
come up to the greater number, or 2,183 atmospheres, it would ndt be safe 
to estimate it at less when providing the means to resist it. We require^ 
then, a pressure of 82,000 pounds to the inch, to obtain for a 14-inch shot an 
initial velocity of 1,600 feet a second. "We have seen that a gun formed as I 
have proposed will be capable of resisting a pressure of 63,960 pounds to the 
inch, or very nearly twice the pressure required to produce the velocity 
sought, while with a gun made in the usual way, of one piece of cast iron, the 
power of resistance is limited to 20,000 pounds to the inch, or less than two 
thirds that which may be required to obtain the velocity. 

"We have seen that a cannon constructed in the manner recommended, of 
whatever size, having its walls equal in thickness to the diameter of its bore, 
will sustain a pressure of 63,960 pounds, equal to a column of fluid iron 
20,000 feet high, very nearly. This is half the strength required to support a 
column capable of keeping up a continued stream with a velocity of 1,600 
feet a second. Suppose that we construct such a cannon with a bore of 80 
inches, and of such length that the ball shall receive the force of the powder 
whale it moves through a space of 10 feet, and that this force be equal to a 
constant action of 4,266 atmospheres through 40 inches: it will be at once 
perceived that it will impress the above velocity upon a cylinder |£= 20 
inches long, or upon its equivalent, a sphere 80 inches in diameter. Such a 
sphere of solid iron will weigh 8,670 pounds, and at this point the cdlcukOed 
"wer of the gun meets the force required to give a velocity of 1,600 feet a 

ond. 

Although this size may be beyond practical reach, the contemplation of 4t 




Hi pcrfectiou may stimulate Hi to attempt un appro in ..-.,' 
A ball of u ton weight, with a innge til] say six miles, would, as a mere dis- 
play or mechanical force, bo worthy of a great effort. 

Inning show the stress that the several kinds of guns, as 

roentiuui.il. will bear, by calculation, and the pressure required to give the 

Tnlaoily of 1,600 feet a second The third column shows t 

required and the actual strength. 
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appears that a common cast iron 3a-pouiider, having but 42 
t more strength than is required, id L-r* reliable than a hooped gun 
Uihcs. It will be recollected that the numbers given above in the 
erinmn, as showing the rciiuired strength, represent the utmost 
■er exerted by a charge intended to produce a velocity of 1,600 feet a 

In this paper, my principal object has been to show a mode of construction 
■U. with our present materials and knowledge, it will be perfectly 
practicable to make guns of great size capable of standing tin- nqalNpnta 
of the service. It follows ahnost of course, that tho some form of construction 
must be the best possible for jrvins of smaller calibre, and that by adopting it, 
not OQly will the use of guns of enormous size bo rendered practicable, bul, If 
applied to cannon of smaller size, their bursting will be rendered almost tin- 
posaiblo. If it be necessary to ubo the word cost in connexion with tbo object 
Htdnsd, I know Unit when the manufacture is mastered, with a good 
machine shop, the difference between die last of those and common cost iron 
guns will bo altogether insignificant to the nation. 

I abstain from opening the subject of different forms of bore and of sliot, 
although ! believe that in the end some cyliiidrico-eonieal form, ligh'. . :■ 
Cavities in the rear portion, and perhaps with soma form of spiral grooves lo 
produce rotation from the air, will be substituted for the solid spheres now 

I slioold, however, leave tho subject of this paper but very imporfbeUy 
treated, if I neglected to mention one most important effect of tho force nf the 
•xpkniou, which is not indicated d priori by any theory, and which is so 
tanmistaat and uncertain in amount, that it can be appreciated only by a 
careful observation of its practical effects upon the gun, but which, unless 
guarded against, must essentially disturb tbo conclusions which I have herein 
deduced. I allude to what is known to artillerists as tho lodgment or in Jeo- 
UHoo of the ball. This first shows itself lit the point inn 
bail where it rests at tbo moment of the discharge. It is beat observed in a 
it iron gun, and from tho first instant of its a^wwimce. 
of the under surface, of tbo ball, it goes ere. \ni*™si»t. "" 
M so deep as to deflect the \rnfi. M^™»ieja *h 
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.nl of itn lllprl ii . in ^iriki. 1 tin' iir.[M.T stirt'iiec of tho bore, whew B scored 
'il;iiiim is ma i if-. ■■ n-iilri'iiljly in ntlviuice (>1 the ti'r-t. (mil from thii ■ third, 
more nilviiuci-ij, u|.iijii the under auk'. Tln--e hub illations go on incrotuaBg 
I in In- r ui id size, and at length bulges npjiear upon the outside of the gun, 
■1i becomes ovul near the mui.de, and to at lest destroyed. 
ic lodiinienl ir .'■ ili.'rcribed hue been attributed wholly to tljt' domiiwml 
iiiro of tho tiiiid when escaping lliroujrli the 0|.J-iiiH(» of the windage 
li is nil upon lhc upper sido of the boll, the under side n-f-ling l-y its 
■lit in eoutaet with tho bore. There must undoubtedly bfl I groat eactpe, 
inly of tin- fluid, but of burning powdiT in grains, through tliis passage; 
tin' (iuwinvur.i I-: In'iu lln.-i- cais-i'S may prtseut nil excels over the 

.site pirssiiru of the powder upon tho under Bids of the ball, capable of 
ui-iiii.' some iinjri-. ."inn iijiiiu the under surt'ui.e of tbe bore. 1 am ineliiiwi, 
■ver. to attribnii' iln- indent utioti mo-ilv, if not entirely, to the eoiuproaOua 
i- haek hemisiiiln'iv of the bell under the enonnmm blow of tho explosion, 
- ■ — rospondinp: enlargement of the ball id its diameter nrnnsTorae 
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o nompenftnie for the weight ol tlw bull. It would 81 
poacibli [■■■ preBBHro of the powder 

r^iuOlv dwlrihuled in Iho 4in.il inn of the nils of the calibre, should touch the 
((nn met ■ ■ ■■ daring its Bight,* 

■ ■ 
bu nt MM) in tiin size of cannon must be hopeless; fur a surface as hard us a 
cniitii's anvil would pvt way unclur the long-continued pounding of naked 
ind whenever hooped cannon may be made mid u.Tud, it 
will in., t-aiiotitinl that the means of preventing the lodgment herein given be 
talwuvs iinii ui nl] tuow carefully applied. 

Frwmre f/JVnd Qvnfomder. — It \x well understood that tin- pre 

■ ■>iuii iii ii LSi.ui is grn'.'-t nt. : 1 1 l ■ bi^iniiiiig. and gradually diss awny 
rward; bat chis depends much ou the eorabuslibilhy ol* 
.■,.., I quirk I'tnvdlT I hi.' prcssurr sii ! In- instant tlic powder 
is immense ; but until recently no one bus been able to measure it. 
. I 1 ', ffuodbridgo und Major Alfred Mordecal have be* 
. ■ . .i :■.:,..:.■-: i i . ...-..-,. ..■ i ■..■ I '..-.' i. 
Ilia point, at the Arsi-nal in Washington. With a hall swi.jhiug 
at 6jll» ion! a charge of IJlb. of Dupont's cannon powder, 
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ufintun Hut the softness ol then roaght 

i Bftorwiutl* wtlh a lbiln| of steul, the 

nod upon ■ prDvIi>n;lv r.™rd -i. ■■■! riny. ]■:■..■ 

Hon LTrjltddState»broriI': pattern, "nil >laTM *oro W-pniind- 

h length .if tn.ri-. i.n.l l.-'l" piniin!* iv, ijit. £lic of line fi-poni tilers, 

Thar hive nil be. in. ilf- 

uat aevore teats. One if the G-pormdeM hu borne ljEjoOdfoeb argon, baajui- 

nioe- iru 11 MTTMe dunce* am! oudluc witli 1(1 chsneos of ii pounds of pairdtr noil Tfb'it, 

wliiiaut e"*.ntlal Injury, it required to deatroj one "I the SJ-ponn m s tnceoielon of 

otBU«u mdlog with 14 pounds o! [nflnlT «nd isiirjt. ultlioiiuii I In- irilelH uf the |CO» was 

■ • •■-■ i liD weight of the proper shot. If env of Unite guns are ever dcttnijr d hjr 

::rnig awnrto of cir*rllncutul firing "llh tl.o soft wrought Iron gun, that I ! 
mnltyofo 

. 'awetv not .Millie Ion II J es tended end varied to lead in, ' 

nt to ii coiilMeut etpoetatlon of lliat result, u I onulrt never ilnt.ct me formation uf any 
lodlDHint or in/ Inert*™ In one prevloiwlj formed when Kip Ui* wio im-d. 

I leave lab aiibjoet without obeurvlng thai I regard the late, and ttltl ennllnu.d, 
.Ileiu|>ta ti. in»k. wrouidlt Irun cannon lu Knropa l.j Iho ppn-e«j of /,igutlity «(.//!.; u 

, • i;|i«rlni{doliu|.:in. It nur nut turprlta in tint tinutlrur uiglnaan, wuoaa 

vaarftil mult, rn.m tlili attomnt, but tint inon ]"-nriln.ll/iK'i i uiaiilt.'' »li!i worfclntt '*<** 
il««Mti-"rt uifiinna .i tilr. ■!.!.■ (m of wrnaKliI Ii-jii by tlm ntna 
tojtt*4M«a dun <•(['■») nnleruJ, iHuta lo mo not rafi ciudluAto tu 



gnnoarupcrlti-e 


UI fli-i-iB »]lli tlm toft wionghl 


BMiTlagtlMftn 


ilion mill Incr, ■;..■■ 


■t ..f ;.l-,,i! | ill 


■but Id a bng. as K«mmtiid<u 


OiMllli.l.'lltlj .11 


ndud aud varhd to lead me lu a 




annual off scusmnu discovert. 

■ anr .a.-.; ,:.; on tbe mtarior of the pm at <me md> turn tb> beta* 
..*-. h'-'D and 11,000 lbs. peraqoan> inch. At cm bat fr 
. ■ '.<■ pr- ....si ptwara hi »)j atant 8.0W lb* : at twv fart 
■.Ji . a: i ,r«- &** about 8.000. and at bar be* almt S£t« ft* 
:-t- if a ':!uJl quantity of Banard'ariSa pawdar, ftmd In tarty 
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ii most of Hi' 1 hooks v.hii.-h treat of (lie fircnath ot ei 
pppoaes to certain straina, is given; but little u: 
lie ol.i i ained in them respecting the difference of strength in different kinds oi 
cut iron. But ua tin- density between tlie lower and higher grades of this 
metal differs as 6.9 to 1.4 — a diileronee of tinny-rain pounds per cubic foot, 
and as the tenacity of the metal lias a ro ] ■: 1 1 i-.-u h 1 1 i j > to ir> density, it was found 
■ experiments that cast iron, having a density of 6.000, had only 
i tenacity of 9000; while that having n density of 7.400, had a tenacity 
of -i5,'J7o. 

Castings of the greatest '.v.i.il.v. accordn j to their size, are by tat DM 
strongest, and weighing them is a ready means of judging comparatively of 
their strength. 

Some important facts were also developed in ri latioi] to the cooling of heavy 
castings. At the i'nrt Pitt Iron Works, two eight-inch and two ten-inch 
guns were cast, one of each in the common way, solid, and one of each with 
score on a tube of iron, through which water waa made to circulate after 
casting, to cool it from the interior, according to an invention of Lieutenant 
Hodman. The solid eiirht-inrii gun burst at the 73d discharge; the hollow 
oast one stood 1,600 discharges, and did not burst; the solid ten-inch cast 
gun Btwtd only 20 tires, while the hollow ten-inch gun stood 34i>. These gunfl 
were Cast of the same material, and at II. o same rime; the difference in favor 
of the hollow cast guns is astonishing. This is attributed to the method of 
cooling, it being supposed tliat in cooling, the solid guns contract entirely 
Irani Hie outside, and that a strain is excited upon the arrangement of the 
of 1 1 n ■ metal in the same direction as the strain of the diachargoa. 
In addition to these tacts, Major Wade gives some additional information in 
relation to the tffzd of time, after the castings are made, and before they are 
used Eight-inch gnus proved SO du.y^. .ifier tiring ens', solid, stood but 73 
charges ; a gun of the same bore, proved 34 days idler being cast, stood 84 
enarges ; while one which was proved 100 days iftor being cast stood 781 
charges, and another, proved after being cast si* years, stood 2,583 charges. 
Major Wade accounts lor this phenomenon in east iron, by supposing that the 
particles strained in the cooling re-adjust themselves in the course of time to 
their new position, and become five or nearly so. In regard to the necessity 
of caro in the selection of iron. Major Wade says, "What most demands 
attention at present, is the ascertaining and prescribing the conditions to bo 
exacted of tho raw material, mid of its treatment up to, and exclusive of the 
casling; for if we do not make sun.' of obtaining a good quality of iron at the 
s easling into the mould all else is useless, and worse than useless." 

So much for the experiments on cust iron. Those in relation to brass and 
bronze castings, made ut the works of the Aines Manufacturing Company, 
■Id, Mass., are no less, valuable and interesting. 

Braes founders have often noticed a remarkabte dill'ereiiee in I ho color and 
quality of castings made from the same molten mass of brass, and havo been 
j-iutiled to account for this. It is believed by many persons that in forming 
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»W Pooled, thus preventing tho particle's changing position in (he act of 

In 184!) a chemical laboratory was established at the Doited States Arsenal 
at Pikesvillc, Md., fur the purposo of analysing tho cast iron employed in the 
■■■iia of guns, and the charge of the eiperimcuts was committed to 
Campbell Mortitt, Esq., as analytic cbomh-t, with Professor Euoth, of Philadel- 
phia, as consulting chemist. The final report of these experiments was made 
hat your. Tho average specific gravity of the cold blast iron tested mi 
7.S1S, and the tensile strength was 29.211). The specific gravity of the hot 
Matt iron was 7.065 ; tho tonsilo strength 19.64U. Tho extraneous substances 
combined with tho iron were found to be allotropic carbon, combined carbon, 
aibcjum, slag, 4c. It would appear that the iron having tho greatest amount 
of combined carbon, with tlio least alag, was the beat, and was found to be 
made by the cold blast, Tho hot blast appears to drive nil' some of the 
combining carbon, at the same time leaving a greater quantity of ullotropic 
carbon, eiiatiug in a form analogous to graphite, or black lead, which is 
injurious. 

The Report Bays : " The slag and idlutropie carbon, being of a brittle nature, 
and not united with the iron, coat the crystalline plates of metal, and diminish 
then- surface of contact, consequently it follows that the tensile strength of 
the metal must decrease in proportion to the increase of slag and allotropic 
(tmcombmed) carbon." 

■HOB T1!K MISSISSIPPI RDM UP HILL, OB DOWN HILL ? 

At a recent meeting of the American Academy, Prof. Lovering presented 
the following communication, which originated in a discussion, partially 
carried on in the Common School Journal, as to tho propriety of tho question in 
■chools : " Doea the Mississippi run up bill, or down hill ?" The article oora- 
Bwtited on from the &hnot Journal reads as follows: — 

"The following egregious blunder, with tho captivating title, ' Water rvn- 
*i*i; up IJiO,' in going the round of the pnblic papers. 'Dr. Smith, in a recent 
in -V™ York, mentioned a curious circumstance connected 
MA Pie Kisitsippi River. It runs from north to touth, and its mouth it 
actually Jour miles higher than its source : a result due to the centrifugal motion 
«/ the tattli. Thirteen miles is Oie difference between the equatorial and polar 
and the river, in two thousand miles, has to rife one third of this da- 
toner, it being Oie height of the retailor above the pole. If this centrifugal force 
were not continued, the rivers would flow back, and tht ocean would overflow the 

Tula statcmout of Dr. Smith, said Prof. Lovering, is wholly coTTWl 
fas tho numerical detail", in which Dr. Smith evidently did not aim at groat 
Jio writer in the Journal (who is understood to be President 
• Vann) not only attacks the accuracy of these detaiLs, but assails tho 
.1 principle which lice at the foundation of Dr. Smith's -: 

it would be difficult to compact a greater number of enroni of 
iciplc bale one short paragraph, ttian mo but 
a preciw numbers involved in ttiis qtMMBOD ni 
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importanoe. I am willing, and Dr. Smith no doubt is willing, that Mr. Man* 
should have the numbers as he states them. Suppose then that the length 
of the Mississippi River, measured on a meridian, is only fourteen hundred 
miles, and that the mouth is only about two and a half miles mare distant 
from the earth's centre than the source. The question arises whether the 
flow of the river from the north to south is caused by the centrifugal force, or 
whether the criticism of Mr. Mann upon this mechanical solution of the pro- 
blem is sound. The critic asks : " Why then does not the mighty force which 
sends the Mississippi up hiU four miles send the Nile back to the Mountains 
of the Moon?" And again he asks : "Why does not the centrifugal motion 
of the earth drive the waters of the Atlantic and Pacific Oceans towards the 
equator, at the rate of ninety-six miles a day ?" 

Let us attend next to Mr. Mann's own explanation of the flow of the 
Mississippi After enlarging upon the protuberant matter at the earth's 
equator, he continues: "Now water, like every other material thing, is 
attracted towards the centre of gravity. The centre of gravity is that point 
about which all the parts are in equilibria. Or, in popular language, water, like 
everything else, being attracted by matter, is most attracted, other things 
being equal, by the greatest quantity. The only philosophical idea we can 
have of up or down is from or towards the point of greatest attraction, that is, 
from or towards the centre of gravity." Elsewhere, this writer speaks of the 
earth " being an oblato spheroid, having the greatest quantity of matter, and 
therefore tlie greatest attraction, under the equator." Finally he says: "The 
whole truth is, that the waters of the Mississippi are constantly tending to 
the common centre of attraction; but, being prevented from approaching 
that centre in a direct line, they approach it indirectly, by moving forwards 
along the bed of the channel. They are constantly approaching the centre 
of gravity, that is, they are constantly descending." 

One error into which Mr. Mann has fallen is that of supposing that the 
attraction which the earth exerts at any particular point of its surface is a 
local phenomenon, and not the resultant of the aggregate attractions of every 
particle of matter in the earth. This error leads him to a conclusion contra- 
dicted by the experiments and observations of the last two centuries ; namely, 
that where there is the most matter, there is also the most attraction, and 
that consequently the attraction is stronger at the equator than it is at the 
poles. We might ask Mr. Mann why this mighty force of attraction does not 
send the Nile back to the Mountains of the Moon. My own answer is, that 
this excess of attraction at the equator does not exist, and therefore neither 
carries the Mississippi towards its mouth, nor tends to carry the Nile back 
from its mouth. To many the assumption will seem a plausible one, that 
the excess of matter at the equator should be accompanied with a redundancy 
of attraction there. They forget that the whole earth attracts everywhere. 
And calculation proves that the attraction of the whole earth upon a body at 
the surface is greater the nearer this body is to the poles; and for this 
obvious reason, — the excess of equatorial matter operates to the prejudice of 
equatorial gravity, by keeping the rest of the earth at an unusually large dis- 
tance. Moreover, it is of no importance to the flow of the Mississippi whether 



ilji> stronger aurj'i.n: is s4 the equator or at the poles, aitioe tic flow of 
water is determined, not by tli<? intensity of Che gravity at thu place where 
-..is jintlil Li, or anyn here else, but by tlio direction of this gravity in relation 
i that pluuf. 

Again, Mr. Mann speaks of the centre of gravity of the earth, and Bays 
that the waters of the Missis.-ippi art conylauily approaching this centre of 
^r:iv,tv. Bol ivliv \a it that the Kile moves northward? Does tli.it also 
■illy ill- smw con Lie of triMvii.y '! Tim whole argument from 
the centre of gravity of the earth is fallacious, fur the earth has no fixed 
centre of gravity. There is a new centre of gravity to I bo earth for every new 
tput of surthee which an attracted body visits. Water could not flow iu any 
direction without approaching some of these centres of gravity, aud deserting 
others. And, iu fact, the waters tit the mouth of tbe Mississippi are further 
from the centre of gravity which beloags to the geographical situation of the 
mouth, than the waters of the sources of the river are from the centre of 
L r ;.ivitv which belongs to the position of these sources. In the ease of the 
Utile, exactly the reverse of this is true. 

What, then, is the true mechanical principle which is applicable to these 
cases? It is this: the mutual attraction of the particles of mutter upon each 
other, which, if undisturbed, would mould a yielding earth into (lie li>nu i>f a 
. i is been so modified by the centrifugal force, resulting from 
lht> planet's rotation, as to make tbe figure of an ellipsoid, in which tho largest 
i-> the shortest by thirteen miles, the true figure of equili- 
brium. Cohesion enables tbe sniid land to liuld out to a limited extent against 
these moulding influences. But the free waters yield readily to their plastic 
tiiiicfi, and arc ar iv-l only so lone; as tile tie are of ei.jiiiliarutii is unruffled, and 
always move in such a way as to restore it when it is disturbed. Water 
everywhere flows iVoui places wiili-li are a'>ove the si.trtiiee of equilibrium to 
places which are below it. The tuoiuii of the Mississippi is two aud a half 
miles more distant from the twill's centre of figure than the source. But it 
ought to be three miles. It is. therefore, below the surface of equilibrium, 
and the water flows suulh to All up to tbe propel' leveL The source of the 
■ about two and a half miles more distant from the earth's cen- 
tre than tlie mouth of that river. But tbe excess of distauee is mora than two 
and a half miles. Hence 11 ic source is above the figure of equilibrium, and the 
waters flow as they do. The same uteebaaieal causes, which originally swept 
tbe two oceans from the pole to tbe equator in order tn build up that great 
equatorial embankment of water thirteen miles high, aud thus give the earth 
a stable figure, are now carrying tbe Mississippi in ils mouth, where the em- 
bankment is not vet high enough, and tbe Nile from its mires, where the 
liquid embankment is too high. And here I may answer Mr. Mann's inquiry, 
'Why does not tbe centrifugal motion of tbe earth drive the waters of tbe 
Atlantic and Pacific Oceans towards tbe equator?" It did onee. But sufficient 
Water hae already goue to make the figure perfect now. Inasmuch as the 
wat'-rs ll'w so as to rosluro the ideal figure of equilibrium wherever it 
and inasmuch as this figure of equilitiriuu) is such that the resultant of 
ly and the centrifugal forco must be everywhere normal to its surface, tho 
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direction and the velocity of (he flow are intimately Connected with thecentrift- 
gal force. Without a rotation, and the centrifugal force which rotation prodswa, 
the earth'a figure of i/ijiiilibriiun would be a inhere. In this event, the Mi* 
s issippi would flow northward. Ita southern direction, under existing ciiVBBt- 
stance?, may therefore lie fairly ail ri tuned to the centrifugal force. If theeartb 
did not mlntc, an. I tii,, sphere were the figure of equilibrium, the Nile irooW 
How in direction .1- 1 i:< h- due* but much more rapidly. Under existing cir- 
cumstances, the same centrifugal force which accelerates the How of thsMjatfa- 
sippi retards the flow of the S"- 

If the inquiry be made whmuer tne wippi runs up hiS or down, I 

reply that thia is simply a question of d( n. If dutcn means towards lb* 

earth'a centre of fignro. then the Missis as up. If deirn means towards 

that part of the earth's surface whore 1 ..action is greatest, than oUo tho 

Mississippi runs up. Wo cannot say, wuu Mr. Mann, that demt meana 
towards the earth's centre of graTity, because toe earth has no single centre of 
gravity. Ilia definition of up and dmon, therefore, is without ■ a j- moaning, and 
is not, as he pays, based upon, the only philosophical idea we can haie of trwaa 
terms. The only standard level of altitude is ilie surface of equilibrium. If 
wo understand by down " below the surface of equilibrium,'' and by up "above 
the surface of equilibrium," then our definition will I" 1 as broad as nature's 
laws, and will had to no paradoxes all of which nature abhors more than 
a vacuum: Ihcn all the rivrw will bo found flowing doivn wards. On it small 
scale, and in local mechanics, an inclined plane is one which is inclined lo the 
local plumb-line, lint on a large scale, such as will take in the whole length 
of n great river, every piano surfac is iiiHined to evcrv plumb-line bul one, 
and the surface which is not incline, 1. ami h, which, tin-tvii'rc. a U !y :. ■• i" 
tendency to slide, is a surface which is everywhere ]*qicudicular to the 
pltunb-liurs which iuicrscct i: ; that is. ii is the earth's surfaee of equilibrium. 
This is the only true, broad, ami universal standard of level. 

It may be concluded from what hits lieen said, that the new hydrostatic 
paradox is of man's invention, and that nature is in no way responsible for it 
Science abounds in such paradoses; ami mm of soi.-ni-o arc too prone to array 
the merest truisms in paradoxical language which catches Ihe popular ear, 
though at the sacrifice of making netwwa tor* vulgar. Moreover, if the 
explanation which I have given of the paradox under (■■ >t is id i- rat ion is beyond 
the knowledge or oliOVO the comprehension or a child, then the question which 
involves it is mint to be addressed to him. 



lotion of a f >ri.v pressing 
■•«( eff .-( p,;:,l •w,-t i which 




: in than Unit work cannot be done without pro- 
Mi effect. Various familiar 
(Mtanecs of an apparent lorn of WehMtcad effect, as in the friction, impact, 
Batting, or bending of solids, were alluded to, but. csji-eially AM which is 
unnuuted hy a fluid in notion. Although In bMganring solids, or in forcing 
solids to slide against one another, it may have bcea supposed that the 
alterations which the solids experience Iron; such processes, constitute the 
effects mechanically equivalent to the work spent, no such explanation can 
be contemplated for the obm of work spent in agitating a fluid. If water in 
i be Blirred round and If It revolving, after a few minutes it may be 
d to have lost all sensible or otherwise discernible signs of motion. 
a other matter round it ; and it appears 
if it has retained no effect whatever from the state of motion in wbieh il 
id been. It is not tolerable lo suppose tliat its motion can have come tn 
; and until fourteen years ago confers, ion of ignorance and expectation 
uall that philosophy taught regarding the vast class of natural phe- 
a of which the case alluded to is an example. Mayer, in 1843, aud 
■ 1*13, asserted (hat heat is the equivalent obtained for work spent in 
agitating a fluid, and both gave good reasons in support of their assertion. 
Many observation!! have been cited to prove that heat is not generated by the 
. t thuds ; hut that heat ij generated by the friction of fluids has been 
established beyond all doubt by the powerful and refined tests applied by 
..- experimental investigation of the subject 
An inatroment was exhibited, bv iii> ;insr>f which the temperature of a sniail 
ility of water contained in a shallon ■ led « iih. vanes in 

ip and bottom, and violently agitated by a circular disc prorldad uiih 
it vanes, aud made to turn rapidly round, could easily in- nfc 

» several degrees in a lew minutes by the power of a mnn, and by 
is of Which steam power applied to turn the disc had raised the lempera- 
*of the water by 3i) degrees in hall' an hour. The bearing of :' 

id of wliich tho disc was attached, were entirely external; ao that there 

■: wlkb under the water, and m way of aceoanai 

ni developed except by the [riei inn in the fluid itself 

II was pointed out that the heat thus obtained is uvt produced from aaaurce, 

is gtnmiieil : end that what is culled into existence by tho work of a man's 

it be natter. 

..■it, in which two pieces uf ice were melted by rubbing them 
.moaphere below tho free-zing point, was referred to as the first 
id experimental demons! rat inn of Urn mi materiality of heat, although 
t so simple a. demonstration us .Joule's, and although Davy himself gives 
only defective reasoning to jan^Ush tho true conclusion which he draws 
if tho Bet 
-%ly v. Bgjj-^eaay additionaJ expe- 

wliOa, with 
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lent developed by (he fricttoo m mil jiimfiaiiljiaw Me (ntwk 

■ ri-i-i.'t bdveai (Arm. As unfortunate um c/ the ward '-aaKity far 

' v. liieh lias been the occasion of uracil tvml'mioa ' 
iiit |jcut, iijjil baa Ir'-'iueatly obstructed 

ual anil i !.. n i !■.'-■ jvumaie phenomena, appeal* to have lad both 
Davy to yive riiisunitnr which no one could fur u moment feel to t» 
ic, iiiul to bore prevented «ad> from giving a demonstration which wroH 
cstal .li.-hed once acid for ever the immateriality of heat 
loth'T e;i»> i']' a| [ijirrat Ion of work, well known to an auc 
J Institution — that in which ft man of copper Is compelled to 
iliorh'HHJ of a muenet — was adduced; and an experiment i 
itistrute that in it also heat appears as an effect of the work which bat 
s|ient. A tripper ball, about an inch in diameter, was forced to rotate 
ly Viet ween the poles of a powerful electro-magnet After about a 
to it wna found by the thermometer to ba»e risen by 15" Fahr. After 
ntation vaa continued for a few minutes more, and again stopped, tbshall 
found to he iio hot that a piece of phosphorus applied to •nr part of ' 
Kir imur-rliately took fire. It is clcftr that in thin experiment the elect 
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ff devcloried. The modification of Carrot's Lheory to adapt it lo this 
trath was alluded to; and tl whiuh it lead* to between 

i*vrrnible and not reversible Banstbrmanong (if motive power wna only men- 

To Incilitato farther statements regarding transformations of umtlv 
ostein ttruis. introduced to designate various forms under which it is moni- 
f^tcd, were explained. Any piece of matter, or any group of bodice, bow- 

aa octad, which either is in motion, or can get into motion, 
vxtcrnal assistance, has what is e»!|ed mechanical energy. Tho energy of 
motion may be called either "dynamical energy," or "actual energy. ' Xha 
vnergy of the material system at rest, in virtue of which it coo get into 
motion, is called " potential energy," or, generally, motive power possessed 
aniomir different pieces of matter, in virtue of their relative positions, is called 
potential energy. To show the use of these terms, and explain the ideas of a 
liar* »/ enerrfij, and t>f conversions and transformations of energy, variolM 
fllmtrations were adduced. A stono nt a height, or an elevated reservoir of 

M potential energy. If the stono be let fall, i 
convened into actual energy during its descent, exists entirely as the actual 
energy of its own motion at the instant before it strikes, and is transformed 

,i i.1 the moment of coining to rest on the ground. If the «N 
ilusru by u gradual channel, its potential energy ia gradually emu . 
heal by fluid friction, nnd the fluid I hi' mi.* warnii-r by a degree FuJir. lor 
. .-j foot of the descent. There is potential, and there ia dynamical 
litween the earth and tho aim. There is most potential energy and 
least actual energy in July, when they nru at their greatest distance . 
nnd when their relative motion is slowest. There is least potential energy 
and roost dynamical energy in January, when theyare at their least distance, 
and when their relative motion is most rapid. The gain of dynamical onelgy 
time to the other is equal lo the lose of potential energy. 
i ill energy of gravitation is possessed by overy two pieces nj 
a another; but there is also potential am :■■ 
i action of contiguous particles iu a spring when beat, i i 
d when stretched. 

o Is potential energy of electric force in any dj 

; nip of electrified bodies. Thero is potential energy of mag- 
ic Ibroe between the different parts of a steel magnet, or between different 
t betweeo a magnet nnd a body of any substance of either 
a capacity. There is potential energy 
ioal force between any two BubstanceB which have what is called 
afDnitv for one another, — for Instance, between fuel and oxygon, between 
food and oxygen, between rinc in a galvanic battery and oxygen. There is 
a potential energy of chjnmalforco among tho diQ'crcnt ingredients of gun- 
powder or gun cotioo^H ■^^otontial energy of 

.1 niNv, ■■MM Buoit phosphorus, which is spent in tho 

n the suhsuueu bsi**k*» 
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:■■ researches on 


the agency Bf electricity in traunIumiB' 
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may lie directed 


to produce a large, probably ill mam 


iin limited, propon 


ion of their beat, not in tho locality *l~ 


n incnalliowirea* 


any distance from that locality ; or that 


ted not to genera 


c that part of their heat at nil, bob 


iplit*,by means of 


i rotating engine driren by the corrnrt. 


zme to combine 


with oxygen by the beautiful pn«a» 


v-i 11 in iiia battery, 


we ilinl developed in a wire ivhuimdhk 


iciit which would hare appeared dirwtly if Uie nm 1 Itut 


vu'-ii gas; or, if 


re make tho current drive a gatiHUic 


weight! raised, a 


o|iiivoli*[it of |ii.it"Titu.l energy tor lln 


imvi-h zinc anil ii.\">'L"N _■- 1 .-; ■ ei t in i In' combination. 


elation* between 
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■:' fiction itt the plati- ■■!. 

■;:. und comparison with the amount of work 

■ would rertainly hai i 

The apjtlir-nfiiiti of mechanical principles to [lie mechanical actions of living 

i pointed out- It appears certain, from the most cm ' 

loglnd mcartbH, thai ■ Hying animal tin? not the power of originating 

' ■ . i : ■ : j- animal in the 

i nil ili» heat thai baa liecu aiuirti d from it, 

>;.| be "''i lined by burning the ■ ■■■ 

and I iv burning its body after death, 
equivalent to tin- heal that WOOld in- i-i.'-'ir !■■! !■>■ 

taming oa ranch 

that would generate an much heat as ils body if burned immediately after 

:■ i ml, III" d_v mimical on>.T|ry 'if luininiS-rou" i 
■■■■. . r ;. :'■'■■[ I.. : 
na ay w j which rain grow in the dark, ore nourished by organic food liko 
kaiaaaK aw) like animals absorb oxygen and exhale carbonic ueid) to enable 
it-» to draw carbon from enrbonic acid, and hydrogen from OtM 

ta eoncKiaion, thn sources aTailuble to man fur the prodtlcti f BtnaMt 

enl (fret wrv examined and traced U> r 1 1 <:■ sun's boat anil thi: 

FnbihaM speculation* were referred lo, by which it hi slmwn to 1» p"«- 
a»»M>»b«adi« millions of iIip earth and of the heavenly bodies, md 
floatta. may all be due to cavitation; or, tliot the ptfmtiol tnrrgy </ ■jrovito- 
*aa aaavbr In rttiliiy Ma vltintat* created antoctii- ,-.-' 
■ 



a recent meeting of the Astronomical Society, England. l£r, 
a paper entitled, " Suggestions respecting the Origin of the Hotatorj 
to of the Celestial Bodies, and the Bpiral Forms of the N'ebuhr, as 
a Lord RoBse'a Telescope." What tli . :, ijiis -ui,. 

ia the endeavor to get at a reason why water in p baafa acquire* a 
ben a portion of it is allowed to escape through n bole in 
Bvsry well trained philosophic! Judga i ■ 
rations '>f the most suldimc plicimmnin nf mat ion In the mm! 
familiar operations of tin: iv f rhe moat abo> 

eooaiott in the absolute nnd wondariM integniv 
■ be the range as to magn 

■ ' "I nli they Mi' rati . For ha -. the mta il 

:n the grnnibh^ajii early morn are, in all :■■ 
J h glvoa ti 
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moment of tho existence of such a nebulous mass would 
the elect ion of a centre of gravity, and, instantly after, every particle lltroofh- 
out the entire ni:,s.- of such nebula- would tend to and converge toward* lint 
centre of gravity. Let ua now consider what would bo the result of thk. 
It appears to nit that tho inevitable consequence of the convert-once of th» 
particles towards the cantre of gravity of such a nebulous mass would not 
only result in tin- ImMu^iIlod of a nucleup, but by reoaou of the physical impm- 
sibilil}' that all the converging particles should nrrive at tho ibens of coo v«P 
police in directions perfectly radial and diametrically opposite to each OtheC 
however slight ll ■ '.l-irJ" 1 ■'.■ of deviatioL .., e absolute dijruelrically oppoaila 

tlirectioti in which the converging panicle alesco at the focus of attraction, 
a twirling action would result, and rotatio. ensue, whicll, ouee cngendorad, 
be its initiiF.it y evil si slight, from thatinstar. forward the nucleus would «•»• 
tinue- to revolve, and all the particles wbicj its attraction would cnuaa ki 
coalesce with it, would do So in directions tangential to its surface, and ori 
diametrically tcwiipl" its centra. In doe course of time, the entire rf tba 
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aperture in the bottom of the circular vessel containing II ; 
in the right .spirit, I am fain to think they will arrive at the 
B tlie contemplation of this I a I ■..■',. fa as brought 



OX TSIE ROTATION OP THE MOON. 

One of the notablo events connected wii.li the progress uf science during 
■ yeitr has been a discussion which lia^ prevailed in Knc:liuid respecting 
■ Does tin xui revolve on her axis, or not?" 

The question was Brat started by a London gentleman somewhat favorably 
known for bis litorarv. launu.h ii;'t i't l,i.- S'.ientilie iii.iaiiiaiicnts. bv it commu- 
nication in the London Times, in which lie assumed the negative in defiance 
of nil astronomers. Ho charged them with designating that a rotation which 
ii no rotation. Tim very fact, which leads asliv.ii.imors to impute totlie moon 
a rotary movement, was adduced as a proof (liar .-lis does ■»<;( rotate. He 
argued thus: " If the moon turned at nil on lscr axis, a littlu consideration 
will show that all lier surjhec woulii !.«- successively shown to the earth, aud 
that it is because sho has no rotary motion nt ah, that oue side only is seen 
bj- US. Sho performs precisely the same motion in relation to the earth, that 
:. point on the lire of a wheel does to the boi or axle, or that the round end 
of the minute-hand of a watch docs to the pivot in the centre. It is easy to 
construct a small instrument similar to this, liy fixing a kill on one end of a 
■trip of wood to represent the earth, and listened by a pivot serving as its 
osis, and on the other end a smaller ball, also fastened by a pivot. If the 
strip ct wood be turned round on its pivot at the end representine; the earth, 
tbe small ball will exactly represent the moon, and will present the sauiefaeo, 
through the whole of its revolution, to the large ball; hut if the small bull be 
■ado to rotate on its ttxis ever so little, it will immediately present a change 
affcoa to the larger bail, and ho would the moon to the earth.' 

The charge was met by a great outburst of counter-ridicule and indignation. 
A gentleman, who was an astronomer and a wag at the same time, said, 
11 1 beg to infirm him ll.at 1 live in the moon, and that as I walk round the 
earth tn order to keep my weather-eye open, so as continually to have it in 
:iru obliged to perform a rotation ou my axis ouco a month. I tried 
the other plan lonj,' &;«>. I y always keeping iny fiieo to the north as I made 
mjr rounds! hut then I turned in succession my lace, my left side, iaj back, 
und my right side to the earth. I soon, however, got a ' round robin' from the 
earth, request in g mo to go upon tliu old plan; so I gave up the experiment." 
Another advised the accuser thus: " Let him walk round a circular table, 
with his face always turned towards its centre, and by observing that the 
Objects which originally appeared on his riyhr.. will appear, on the completion 
of one half of his perambulations, to boon his left, he will probably bo able to 
Convince himself that lie h;'.-. been turtiiisjr round a vortical axis." 

Bnt as the accuse]' refused to be beaten down by ridicule, numerous prac- 
tical illustrations were suggested to his attention; some of which may bo 
usefully transcribed. 

o that a mariner's compass is fixed on the edge of a wheel 
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placed in a horizimt.it position, and made to revolve about itj alia, la tim 
ease tin' needle of the compass will always point in ta» mam difrctju*— 
nnniL'iy, towards llie north, and tho index card Uiat in Iln-d t.i it will In 
carried round by tin- motion of the wheel without any rotnlioti about htm 
axis. Hut tins is a very di&ereot motion from that of llio moon; mid, Ubai, 
if the iihmiii moved round the earth in a manner similar t« that Jmt 
all llie [Kirls of it ' Rirt'iuxi would be in BUeoeaaion visible from the Utter. 1 

i. ■■ Take a common coiupaas, and place it at the extremity of oca of 
arm* i>f a turnstile. When the turnstile lias pine half round, look at 
i.!iiii. 1 i>:i. and vol v- ill lind that the northern end of the needle point* to 
Kjiitii of llio card By the time the turnstile has >rot all the way round, 
noi-dle will npoin. a- lit lirst, point to the north of the card. Now, 
very plain tliat either the needle baa moved on its axis round the 
card has ]>erfortned a revolution on that which 
and l lie needle; llio eve will inform us that the former is not 
therefore that the latter must be." 

3. " Take a cup and ball, and marking the Utter at four 
Willi the litters >,".. .-?., K., and W., carry it. suspended by its string, round 
flame of n candle. You will lind that if X. lie kept always to the north, the 
bail cmistipicntly R'luainitip without axial motion, the light will fall in suc- 
cession on \Y.. S„ and K„ unlil it readies X. strain, lint if you wish S. to 
he always dluniin.ilei!. '. • ■ i !ie;-l 1:im i; eon tinn; illy towards the tlainc; in su 
doing, ynu will cause an axial r, •: ;it L, >:j of il.e lull upon its string at cadi 
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radius which revolved alwut the earth nearly in one phroe, would dtiring 
Hat revolution turn ulimvs tlie suruc plane to the earth. Now, would such 
a body be described m revolving upon its axis during audi n rovolution? 
By many persons it would imt ho so described. But the moon is described 
fcy MWoiiuiucrs as revolving about her axis in tho course of but) 
What are the reasons for Bnch a description? The reason* are briefly these: 
— I. The. moon is not fastened to the earth rigidly, nor Listened at alL 3. 
The moon being thus detached, the reference of the moon bo the enrtli us n 
centre of revolution is arbitrary. 3. The other celestial bodies which revolve 
•banl centra* also revolve about their axes, and the rile regarding thorn 
•s not revolving about their axes when they turn always the same fan.' to the 

■■ ■nld produce confusion: it would, lot instance, compel mo to my 
that tho earth revolves upon her axis 365$ litnca in a year, whereas with 
regard to the fixed stars she revolves 36fiJ times. Also, when a body 
■wolves about a centre turning always the same luce to (he centre, then is 
mechanical force required to make it so turn: hut no mechanical force U 

: i" make it remain paraUol to itself while it revolves round a centra. 

moon is not fastened to the earth rigidly, as the ancients supposed 
when they invented the crystalline spheres as the mechanism by which the 
baatunly bodies revolve, and by which they are oounectad witli ono another; 
and as the body representing the moon is fastened to the body representing 
the earth in machines made by man. The moon in nature is entirely detached 
from the Fitn, and the fact of her turning the same face to the earth does not 
at all form the machinery of her monthly revolution. Hence it is ascribed to 
a separate motion, her monthly revolution on her axis. 3. Tbe reference of 
the moon to the earth is arbitrary. The moon revolves about tho earth, hut 
■he revolves about tbe sun also. She revolves about the sun more than about 
th* earth; for when she is hi tut-on I he fun and [he earth, her face is concave 
B» the sun and convex to the earth's orbit. Thero are, in some respects, 
■Imager retains for regarding her as fastened to the sun than as lliatcned to 
the earth, fiht in truth she is not fastened at all ; and the amplest way is to 
regard ber us unite detached, uud to consider her motion by which she turns 
Imt fhea different ways u.« i]uire separata from tbe motion by which she 
revolves about any centre. 8. The other celestial bodies also revolve about 
their axes, and especially the earth. All persons agree in thus expressing the 
'i- case of tile earth; and as there ore 365 days in the year, the 
earth revokes. 8M times on her axis with reference to the sun. By doing 
Ibis she revolves MB times on ber axis with reference to tho tlxed stars. 



i TilK DISCOVERY, CONSTKUCTION, A SB EXPLANATION OF THE 
STKOa OFA 

■rag the past year no little discussion has been occasioned bj 

■li.lv the public i>l" an .ilil hitl lii'initilill ■;.■ ■ 

the name Oymaeope has been generally applied, A 

i this arTaiigfuieut have i ■ ■> diwMaskft,^ 
»rf«fltt 
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published of villus on the subject. "We would also say, that the mechanical 
arrangement referred to is Dot of recent origin, but has been known lor many 
years. Those interested in the subject would do well to examine the articles 
published in the Annual of Boi. Dis. for 1855, pp. 170-188. 

The following is an abstract of a paper recently read before the .American 
Academy, by Prof. Lovering : — 

"Since tho litno of Fouoault's celebrated experiment for illustrating (be 
rotation, of Hie earth by the stability of the plane of oscillation, increased 
attention has been given to the law of inerlia as determining the stability of 
planes of motion. The planes of rotation conform to this general rule of sta- 
bility. Astronomy furnishes tho only examples of perfect free rotating 
bodies: and astronomy, hero, as elsewhere, inusl lie invoked, whenever it it 
required to give an exact experimental illustration of tho fundamental laws 
of mechanics. Artificial experiments realize but imperfectly this perfect 
freedom of the spinning earth and other planets. Besides tho top and ths 
deailron-lino-aUcfc, in whidi ' piiilosiipliy in sport' has been made 'science in 
earnest,' them are Bohnenborger's less familiar apparatus, first described is 
1817,* and Johnston's Etitosctipe.\ The necessity has recently been shown 
of adding to the description of the former the new aondtHtm of placing the 
axis of tho apparatus parallel to thu earth's axis to avoid the disturbance of 
tie earth's rotation, and the new application of the instrument, when other- 
wise placed, [() di'le<:iiii£ thn rotation.} 

"In 1853, l'liicker published an account of Fessel's apparatus for experi- 
ments on the laws of rotation ;§ and, in 1854, Magnus presented to the publia 
an account of his Polylrop, also de.-i^n'.-'l [■■: rii.iiliij- i!liistrations.| 

"Pliickor preludes his description of the Fessel machine with some remarks 
on Poisson's mathematical investigations on the subject of rotations,^ 
and alludes to Poinset's successful attempt to make the motions generally 
hidden under the veil of riiiir.lieriinvk , iil rmnlyi-is mure .-.iii.-iLlu to the imagi- 
nation and the eye.** Poinset thinks tli.it, if many new truths are contained 
in analysis, they are buried in it for all but a few gifted minds. 'Thus oor 
true method is hut tins happy mixture if ftualydL* mill synthesis, where cal- 
culation is employed only as an Instrument, a precious instrument, and neces- 
sary without doubt, because it assures and facilitates our progress; but which 
has of itself no peculiar virtue; which does not direct tho mind, but which 
the mind must direct like any other instrument.' 

"The origin of Fcsst-l's machino was as follows: About 1851 this skilful 
artist of Cologne, who a few years before had distinguished himself by his beau- 
tiful Wawrmachine, particularly adapted for ill untruth ii_- the mechanical laws of 
light, was examining the wheel of a model steam engine, and observed that, 
while rolling it on his hand, the horizontal axis did not require to be supported 
at both ends, while there was a tendency in the axis to move in a horizontal 
plane. Fessel's practical skill, aided by the suggestions of the eminent phjai- 

■ 

• Ann. Gilbert, LS. p. 65. t SlUfnum's Journal, 5X1. p. MS. 
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lueker, resulted in the construction or the apparatus, which during the 
year bM excited ranch attention and discvery, being regarded by many 
entirely new and inexplicable contriv-un™. 

a heavy base, stands a hollow brass colnmu, supporting a steel pin, 
nt the end in a point. At right snglea to this pin are fastened 
metallic anns. On one of these anus, and at the distance or two inches from 
the pin, is fastened a vertical ring-. Inside of this ring is placed a metallic disc, 
loaded at the edge, and which turns, independently of the ring, upon an axis, 
i nimunicatod by a thread wound upon the axis of the disc. 
The metallic anna contain a hinge, working on n horizontal point, which allowa 
the ring containing the disc la move in its own plane. This motion can, how- 
ever, be prevented by a revolving slide underneath. In some experiments the 
slide is placed eo as to prevent the motion on the hinge, and the arms are 
balanced upon a filed and pointed rod which is pushed into the brass column. 
For Uus j impose there is a little cap and a counterpoise which slides on the 
opposite arm to balance the disc. The top has less friction than Bohnenbet- 
ger's or Fvesel'a apparatus. Also in Fessel's machine the disturbing force is 
the whole weight of the disc and "ring, and not, as it) Bohnenberger's machine, 
■imply an access of weight on one side of the rotating body. Hence the pre- 
Oaaaon is more rapid in the first than in the last 

If toe disc is not rotating, it naturally drops down upon the hinge from its 

e disc is made to rotate rapidly by means of the thread, and 
left free, it seems indifferent to gravity, and, instead of dropping, it begins 
to revolve about the vertical axis. So that the axis of the disc acquires a mo- 
tion similar to the Precession of the Bjuiaoxes in Astronomy. The moi km af 
revolution is opposite in direction to the rotation of the disc. When one of 
■ the greatest, tho other is the least. If the motion of revolu- 
tion is increased artificially, the disc nppenra lighter. 1 1' this motion is retarded, 
the disc appears heavier. Reciprocally, if the gravity of the disc is artificially 
increased, the motion of revolution is greater. If the gravity of the disc it 
aruticittlly diminished, the motion of revolution is less. This variation in the 
gravity of the disc is easily effected upon an iron disc by means of a magnet 
If the action of gravity is prevented by the slide which confines the hinge, there 
nnd the horizontal axis. 
"The following popular explanation is given of these peculiarities of mo- 
tion.* Place the disc in a vertical plane and make it rotate. The tangential 
motion of each particle has a horizontal and vertical component As soon as 
the disc begin* from its weight to incline from its original vertical position, 
the horutontal components still remain parallel to the new jioeition, but 
the vortical components do not If the upright edge of the disc n 
to the eye is ascending, this edge is pushed to tho left and the op] 
edge to the right These two forces, resulting ouC of the deviation of 1 k 
gtnal vertical components from parallelism with the disc, act as through a bent 
lerer to turn the whole disc round a vertical axis in a direction opposite to it 
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rotation. Tliis can be shown experimentally by pressing with the fingers upon 
these two parts of tho edge. As soon as the motion round the vertical aiie 
begins, the horizontal comiiontmls (if Ihe original rotation no longer retain 
their parallelism with the diss. But the tendency to preserve this parallelism, 
is otlier words, tho tendency of the dise to ptunuIHJ unchanged its plane of 
rotation, generates ibrces which net mi I lie tup of thu wheel to the left and on 
ottom of the wheel to the right These fbrco^ acting by leverage, lend to 
in wheel, as may bo seen by pressing in tho same way with tho fingen. 
When friction is excluded, this uplifting force is an exact balance of gravity, 
and the wheel neither rises nor falls. 

" Tho results of these experiments are remarkable, as showing how differ- 
ently gravity nets upon a body at rest and upon the same body in motion. 
When it acts upon a. body at rest, it tends to give it a motion roond a hori- 
Kontal axis, but not about a vertical axis. "When a body is rotating in a ver- 
tical plane, gravity tends to give it no descending motion round a horizontal 
axis, but simply to turn it upon a vertical line. This apparent mechanical 
paradox is beautifully illustrated in the Precession of the Equinoxes. The dis- 
turbing influence of the sun and moon, width represent the gravity to be COO- 
n Ibis astronomical example, would make the equator drop down into 
coincidence with "the ecliptic, if the earth were not spinning 'in it? axis, and 
would make the precession an unknown phenomenon. But the same forces, 
acting upon the rotating earth, move tho line of equinoxes backward, 
and leave the obliquity essentially unchanged, ll follows, film tho experi- 
mental illustration, as well as from the mathematical theory, that, if the disturb- 
ing forces were greater, the precession would be greater ; and if the earth's rota- 
tion were diminished, oaferfe paribus, the precession would be increased. 

2. The Polytrap of Magnus consists of two Totaling vertical discs, arranged 
upon an axle a? the bwo wheels of b carriage. These discs can beset in motion 
by cords wound upon the hub of each disc, the free ends of the cords being 
attached to the same handle. The axle which Carries the discs is movable at 
its centre around a vertical anil also a horizon tnl axis, bur either of these tno- 
ticna can bo prevented at pleasure. If both discs are made to rotate in the 
tame direction, or if only one diso rotates, ii is not easy to turn the whole appa- 
ratus on its horizontal axis. But if the machiue ia prevented from moving 
round a vertical axis, there Ls no difficulty in disturbing it around its horizon- 
tal axis. 

"Thus it appears in this experiment, as well ns in those made with the 

II ■.,!■'. i.j- || || IV, ■ ■■>■]:- 

prevented from producing motion in its own direction by the conical motion 
which exists around a rectangular axis. Tho same experiments can he made 
with tho Bohnenherger apparatus, by balding or releasing the middle ring. In 
meuhanies,abody has lost its stability ofrotafion when it has lost its freedom: 
and the most complete stability is consistent with perfect freedom. AaBo- 
norny bangs up tor cicr in the sky ;i splendid iliusrraiiou of this principle. It 
cannot be thai a less noble law prevails iu thr ki i-.-i loin of mind than in that of 
When the two discs are made to rotate in opposite directions with taa 
velocity, there is no stability, even when the apparatus Is most free. For 
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being to produce equal and opposite conical motions, the mult is the same 
want of stability a? if there was no conical motion En either direction." 

F ncrtdings <■/ the AtrKTiran Acadtmy. — In n paper read before the American 
Association Meeting, at Albany, by Prof W. IS. Rogers, on the above subject, 
the following passage Occurs; 

"It always affords a sort of intellectual sarpriso to perceive for the first time 
the application of some simple and familiar meantnia] prir* Iple to the grand 
phenomena of astronomy ; to see thnt it ia but one and the same set of laws 
which govern tbe motions of matter on earth and in tbo most distant regions 
of the heavens; to perceive a celestial phenomenon, vast in its relations both 
e and space, and complex In its conditions, identified na to its meehani- 
d cau-c. Witt the rotary movement of a little apparatus on the table before 

me New York Thbont also discusses the principles involved 
le Gyroscope as follows: — 

o bo an inverse relation between (he two motiona As the 
g motion (corresponding to the diurnal motion of a planet around !t» 
■ axis) gradually dies away, the travelling motion (corresponding to the 
1 revolution around the sun) increases in velocity; but at first, when 
whirling at a vi-ry rapid rate, the mass travels around the support only about 
once in ten or fifteen seconds — too slowly for the ' centrifugal fbrco' due to 
tkat (the annual) motion to bo of any practical weight. The centrifugal force 
of the particles, duo to Iheir very rapid motion around tlio axis or shaft of the 
Wheel, is of course immensely great, but as it acts equally in all directions, up, 
down, and laterally, it is difficult to sec by what authority the weight ia 
diminished ia the least thereby; and the evident absence of any very deep- 
laid humbug in a toy which any one may purchase for n dollar or two and 
Operate for himself, has seriously excited the curiosity of thousands of earnest 
practical men. and some space has been devoted W 
nkal journals, without seeming to touch the root of the pi 
tiMn «nrgested by some that the intense rapid revolution might Mil 00 the 
air in some way to resist tbe attraction of tbe earth; or again, that sufficient 
electricity might be evolved to aid in this effect j while some have such weak 
and confused ideas on all subjects that the simple words 'central forces' or 
■y motion' are considered very satisfactory and full explanation*, 
II be found on trial that the experiment will succeed equally well in :i 
and what is still more int. fatting If i — Iblo, the absolute weight of 
bole is not affected in the least by tbe anomalous conditimi 

(r tbe position of tho axis, as it hums gaily around wii h one end rest- 
g. the other extremity will be found always to pull on the firing 
n the stand with precisely the weight due to the whole. This. 
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powerfully to prevent ita change of plane. A wheel BO situated docs not 
'lie round loose,' but every portion ol' its rim is very Btrongly pulled directly 
from the centre, the effect of all which is to hold it very stiffly. The 'inertia,' 
which tends to prevent the change of position of any mass, is increased ten, 
or perhaps ono hundred fold when the mass is set in violent rotation. The 
wreath in the play of 'Graces' ia sent whirling in i:> sight, to diminish the 
chances of ita turning itself into an edgewise position ; and the obstinacy with 
wliioh a masa holds ita relative position when very rapidly rotated, is availed 
of in the riflo to keep the conical ball point foremost The Minife ball is in 
form like a buy stack or sugar loaf; and the ride is grooved so as to twist or 
screw the ball around at the rale of one complete revolution in every three 
or four feet of its path. In pitching quoits or pennies 1: ] i ■: - >ame principle is to 
a ocrtain extent availed of, to steady the projectile in its flight through the 
air; freely suspended within rings like a mariner's compass, a whirling man 
will exhibit a strong desire to revolve constantly in the same plane, and thai 
to keep its n-Tia always in the same position. If however, such a mass be 
forcibly acted on by some exterior agency, and compelled to change its plane, 
as if, for example, ono extremity of the axis be pulled to cue side, the masi 

not tend either to remain quietly where it is left, nor to reaumo its first 

ion, but leaps suddenly towards a new position at right angles to both 
these. The immediate cause of this unexpected result ia somewhat difficult of 
popular explanation, but the fact exists, and from it directly results all the 
peculiarities in the toy under notice. 

"The effort of the unsupported end ol" fiic skull lo fall to the earth induces 
a horizontal twisting of the axial line, which, as one end ia confined by the 
support, roaulta in a revolution of the whole mass around that point. A3 the 
tendency to fall Li continuous, so the tendency to revolve is of the same con- 
stant character, and this revolution, i>y continually changing the plane in a 
horizontal directiuiJ. Eronorriti.'S another twisting effort, tending to elevate one 
1 and depress the other, ll chances Unit tin.' end depressed by tin- fi'ree is 
the supported one, while the other is correapondinffly lightened, and so long 

motion is suilkieiilly rapid to make this twisting force equal to the 
whole weight to bo supported, it will sustain itself apparently on nothing, to 
the great delight, of juveniles, und I he profound amazement of graver thinkera. 
The slow travelling motion of tho whole around ita support is vitally essential 
to ita operation, and it immediately displays ita ordinary weight at both extre- 
mities whenever tli is revolution is stopped. This, motion is, in short, the effect 
ofits tendency to fall, and the cause of its tendency to climb upon its support, 
so that the motions and forces described mutually cause and sustain each 
other, and preserve of themselves their proper relations and intensities. 

"Tie same principles are, to some degree, called into action in the spinning 
of a top, although the result is less remarkable and more familiar The top 
gains its steady equilibrium by changing its base in diminisliing circles, but 
is meanwhile preserved from falling immediately over by the agency first 
alluded to, i.e. the great force with which it reaists any change of plane. 
If the foot of a top accidentally drops into a depression wluch retains it^ the 

does not fall, but gyrates rapidly around at an inclination which dimi- 
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umil ii retain ■ perpendicular position. When thus constrained, the 
:. somewhat hesemhles the toy under notice, except in its dis- 
position jrriidii.ilfj ta right itself, which [iroeeeds from ila being already in a 
position nearly perpendicular. It will be Jbood un carefully experimenting 
with the OBW toy, that it sustains itself quietly only when started at or near 
a level position. It' inclined upward* it nuts like a top, and rights itself very 
gradually up until in some coses it loses its hold on the support, and falling 
r-nnmcnces a series Ol'iii i ■..-.■ vigorous than 

consistent with drawing-room etiquette." 



PRRlI.LNTiST IlEt'ttOULl.TION OF " SEWTOS'S KINGS." 



J£_ Carrere has shown to the French Academy that Newtona rings maybe 
(•produced by letting fall on water a drop of a solutiou of bitumen of Judea, 
with iieii/oin and naphtha. It is a curious optical experiment, and the more 
ao, aa the film may bo taken off the surface of the water on a sheet of paper, 
kept when dry, tor permanent observation. 

THE NATOI^ON m. SPY-GLASS. 

The alx»ve ts the name given to an 
ingenious contrivance by its inventor, 
Vr. I. Porro, a retired officer of tho 
Piedmonteso military engineers. We 
condense the following description from 
the Paris JBtatratam: — 

Tho improvement consists in so ar- 
ranging a series of prismatic lenses that 
the larger portion of the spy-glaB9 may 
bo placed in a vertical case; as, for 
example, in the bead of a cane. Con- 
venience in holding, travelling, and 
economy of space is thus secured, while 
the power of tho spy-glass is, in some 
respects, improved. 

A short instrument, like that shot™ 
in %. 2, when held in the hand, is lew 
liabie to oscillation, and enables the 
observer to point it correctly and steady, 
and to measure by means of an ocutar 
r the distance to n given point, whenever tho absolute atee of the 
body observed is known, and pies vend ; it is also very convenient for trans- 
portation, making a pocket instrument without the usual nliding tubes, 
which prevent a correct centring of the lenses. 
This apy-glaa consists of no objective rectangular prism. Eg. 1, ground in 
Of ■ lens on one of ila ci" "«wing back below, by 

reflection en its hj-potheu"— •*— fc the >r body 





reflection, they are thrown on the ocular or anterior cathetus, also B 
like a lens. The distance between the objective glass and tbe eye U conse- 
quently bat tbe thickness of a prism (hardly two inches), the real length of 
the apparatus becomes vertical, is hidden inside the handle, which affords the 
observer a means to hold it in a steady position. The arrows indicate tbe 
direction hi which tlii- rays of liclii arr rolled ed. The exterior shape, fig. 9, 
is very handy, not liable to get out of order, and the whole is quite portable, 
»nd the instrument very powerful. A is the eyeglass. B thumb screw for 
regulating the focus. The greak-si ■l : i'fn. ,, .iil_v the inventor hart to contend 
list was to obtain perfect achromatism; in this, wo are told, he has 
ibrtunately succeeded perfectly; his instruments are as free from colored 
spectra and aberration as the most perfect spy-glasses constructed in the 
ordinary manner. A small micrometer is also adapted for the purpose of 



CUEIOirs USE OF THE MICROSCOPE. 
Recently, on one of the Prussian railroads, a barrel which should have con- 
tained silver coin, was found, on arrival at its destination, to have been 

emptied of its precious contents, rind refilled with sand. On Professor Eliren- 

berg, of Berlin, bciii-_" consii'iteiL on the subject, lie sect for samples of sand 

~ im all the stations along the dint-run lines uf railway that the specie hod 

ed, and by means of his microscope, identified the station from which the 
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' INVESTIGATIONS RELATIVE TO THE STEREOSCOPE. 

Motion (b Stereoscopic Portraits. — M. LugeoL in making the storooaoopia 
portrait of one of his irionds, hod the idea of taking the two imnges or prooCs 
on-: after Ihe oilier, and making bit Hand MCil lime look upon n different 
object. Thus, during the first sitting, ho looked nt the glass of the camera 
obacura. and during the second to the right at an object fixed nearly at an 
aught of 45 dcg. These two images being placed in the stereoscope, let iho 
obsenrer stand opposite a window, and, without censing to look at Ihe per. 
trait, turn himself to the left or right, he will see the eyes of the portrait follow 
him as if they were animated. More than this has been effected by an adap- 
tation of Sir David Erewster'a natural mngic My, whose figures drawn on a 
circle are moved quickly round, so that three or four of them catch our eye at 
a particular angle, at almost tho same instant, or rather at imperceptible 
intervals, the afloat of motion i| given to tho limba of the stereoscopic portrait. 

On variola PhauHii"Xt vi Iv-infSi'in thruwjh ,-'• iiii-Leiiji-s pit/during Am- 
malia in On Illusion uf /iTimumjll'i Imaga. — A paper was presented nt the 
last meeting of the British Association by Mr. Oaodat, the: well known pho- 
tographist, having for its object to explain the cause of the illusion of cur- 
rature given to pictures representing Hat surfaces, when they are ex- 
amined in the refracting or seuii-lentieulnr stereoscope. The author showed 
trijt all vertical lines seen through prisma or semi-louses are bent, prosent- 
concave side to the thin edge of tho prism, and as the two photo- 
graphic pictures are bent in the same manner, the inevitable result of their 
coalescence in the stereoscope is a coucave surface. The only means to 
avoid litis, defect is to employ the centre of the lenses to examine tho two 
pictures; but us the centre does not retract laterally the two Images, (hell 
coincidence cannot Like place will ion! plucin^- I lie .vptieal axis in such n posi- 
tion that they are nearly parallel, as if we were looking at the moon, or a 
very far object. This is an operation not very easy at [he Brat attempt, but 
which a little practice will tench Us to perform. Persons capable of asing 
■met) a stereoscope will see the pictures more perfect, and all objects iu their 
natural shape. Mr. Claudet presented to Ihe moating a stereoscope made on 
this principle, and many of the membera present could sec perfectly well with 
It The author explained tho cause of a delict which ia vt-ry often noticed in 
examining stereoscopic pictures, viz. that the subject seems in some eases 10 
C0B1P out of the openings of the mountings and in some others to recede from 
batted — this lasl cifect being more favoraJile and moro artistic. Mr. Claudet 
recommended photographers when mounting tlw.li picture*: to lake euro that 
nblgl should have (heir correspondent vortical sides less distant than 
any two correspondent points of tho first plane of the pictures, which could 
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each hand one prism, the two prisms haying their thin edges towards each other, 
we look at the window from the opposite end of the room, we see first two 
windows with their vertical lines bent in contrary directions: but hy inclining 
gradually the optical axes, we can converge them until the two images coa- 
lesce, and we see only one window: as soon as they coincide the lateral 
curvature of the vertical lines ceases, and they are bent projeetively from back 
to front : we have then the illusion of a window concave towards the room, 
such as it would appear reflected by a concave mirror. 



The following is an abstract of a paper, communicated to the Edinburgh 
Philosophical Journal, on the above subject, by Dr. Wilson. Harlrnann, as 
long ago as IS40, stated, that the eye arresH the chemical radiations which 
accompany the more refrangible rays of light. Dr. Wilson not being wholly 
satisfied with this statement, determined to re-examine the whole subject, 
and to test conclusively the question, whether the eye can transmit the 
chemical rays of light. An 01 eye was prepared by cutting away the 
sclerotic out. until tie choroid came into view; a circular aperture of one- 
eighth of an inch in diameter was then made through the membranes and 
the retina, which laid bare the vitreous humor at a point opposite to that 
where the light enters. The eye was then supported in the brass mountings 
of a photographic lens, resting at the posterior end on a ring of cork, which 
fitted tightly into the tube, and retained in front by a diaphragm, so as to 
permit the cornea to protrude. From the arrangement of the fittings no 
light, except that which passed through the eye, could enter through the 
camera. A collodion glass plate being placed in the box and the camera 
being properly directed, an image was developed after an exposure of fifteen 
seconds. Other experiments subsequently made under a variety of condi- 
tions, such as would seem to obviate every objection, givo similar results; 
and from these it appear? i>.n.-,ii:, ihfil ilio chemical or active rays of light are 
not arrested in their passage across the chamber of the eye. 

An important question to bo next considered is, what change do the 

I actinic rays undergo when they fall upon that particular portion of the 
human retina which anatomists dislinguish as the " yellow spot." This" 
" spot," almost peculiar in il.iil:. presents :i diameter of -p, oT an inch, and 
occupies the bottom of the eyo, in the exact axis of lis transparent humors. 
It is more transparent thiin the rest of the retina, and has long been recog- 
nised as the seat of the most perfect vision in the eye of man. Now this 
colored medium of the eye must produce a certain effect on the light which 
reaches it, and on the actinic rays which traverse it Prof Goodsir has 
shown, that it is not merely the case that light traverses the retina to the 
choroid, and is then reflected so as to return through the retina, but it is only 
the rays thus returned which produce a luminous sensation. The light, 
therefore, which traverses the yellow spot, and is then reflected forwards 
on the choroidal extremities of the optically sensific 
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retina, moat be deprived, to a greater or leu extent, of its actinic mj-s (by 
pawing ILicugb the yellow suot| before it determines n luminous wnttllon, 
unless the portion of tlio retina under consideration differs from all other trans- 
parent media known to us, in not arresting the chemical rays. If it tie not in 
this respect exceptionable, then the theory of perfect human vision may be 
simplified by the exclusion from consideration of the nctinic raja; undone 
nee of the yellow spot, for which it. hie hitherto baffled physiologists to Und a 
1MB, may be to extinguish theau radiations, It may he further remarked, in 
reference to the absorption of (lie actinir ra ■ . iImI (he 

Tiews of those who have described visual impressiipus on the retina as phe- 
nomena of tlio samp kind as photographic impressions on chemically prejMMd 
enrfacea must Gill to the ground, if tlio actinic rays of light are stopped Mbn 
reaching Uie optically sensifie constituents of tliu retina. The similar opinion, 
also, that " spectral vision" and other abnormal peculiarities of sight, are 
phenomena of the seme kind as the development fan it is technically called) 
of latent photograpliic images, must, for the reason mentioned, be abandoned. 
Il will still of course be competent to compare normal and abnormal vision 
with photographic effects, as phenomena displaying analogy, though not 

One other relation or the retina to light may be referred to. If only these 
s which are rcueeled from the choroid produce by their impact, on the 
le objective perception of light, and if the depth of titil of tlio yellow 
t be considerable and its color at once homogeneous, then perfect vision 
st he exercised by yellow, and not by white light. But if this bo the case 
inscious of red and blue when seeing best, or at least 
e from them an impression very different from that which they 
wben they affect the general surface of the retina. 







[ OP TELESCOPE. 



At the American Association for the Promotion of Bdeooa, Mr. Alvan 
!, of Cambridge, gave a description of a new instrument of hia own 
ration, for measuring the distance apart of stars too distant to bo brought 
Into the field of view of a telescope. Within a year from the tirat thought 
oT the instrument entering his mind, he had built a telescope of si* inches 
aperture, and 103 inches focal length, mounted it aqnatotiallf, gDraroiag bbi 
n by Bond's spring-governor clock, provided the 

a filar- micrometer, arranged a mode of using pieces of glass 
d with a ruling machine. Experiments have demonstrated the (e^-iliility 
t Being the two eve-pieces in this way, and of obtaining by thorn very 
ires of the. distances of stars, which are from three to one 
H of apace apart. The success of the instrument was, how- 
r, greatly duo to the spring-governor which keeps each star upon the wire 
irately bisected. 

> l'ii ice laid there were two other tilings besides the doublo eye- 

a this instrument, to which ni i. uii-e di->uM h>- d -tfil The eye- 

■i b* tasted by txperimentt, but the new m ' " leleseope, 

aikw of the Munich, was e 
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the Munich, and vaatJj superior in oonyBnienoa and value. The spring- 
governor also was put into the best condition for good action there, tho 
heavy mass of tho telescope noting directly as a balance wheel, and control' 
ling nil irregularity of movement. In short, the 
reasonable requirements fi.r equatorial mounting. 



Kui!i;i.i.'s 

At the German Association for the Promotion of Science, Dr. Gmilieh 
exhibited Professor Koboll's Stauroacope, for the investigation of the optical 
properties of mineral substances. The prindplB of this very simple apparatus 
consists in the disappearance of the dark cross shown by plates of calcareous spar, 
when placed between two tourmalines sot across, by the interposition of any 
crystallized substance whose principal section of elasticity is not coincident 
with the polarixiii;' planes of lo'iriiiiiliue. By turning the interposed plate of 
crystallized substance, a position of it is found in which the principal sections 
of elasticity coincide with tho polarizing planes of the apparatus, and this 
coincidence is manifested by Hie reappearance of the dark cross. 



GEOLOGICAL SPECIMENS FOR MICROSCOPIC 
At the recent meeting of the Gorman Association for the Promotion of 
Science, Professor G. Rose exhibited Dr. Oschalz's collection of lamelho of 
minerals and rocks, reduced to a degree of thinness sufficient to render them 
transparent, and fit for microscopic investigation. Tins modo of investigation 
has led to the observation or many interesting facts respecting the crystalline 
structure of simple minerals, and the real constitution of composite sub- 
stances, such us basalt, solcnite, porphyry, &c. These plates, overlaid with 
Canada balsam, aie placed between two pieces of glass, so as to be easily 
brought under the microscope. The price of the set of seventy-three plates 
is thirty-five thalers (about 61 8s.). 



ON THE PERMANENCE OP PHOTO GRAPHIC PICTURES, 

The ComtniUee oftiie I-j.eli-h flutes rap! lie Arists. appointed to c 
the question »f [lie Culisij; of phiikiirraijliie pictures on paper, have 
a first report as follows : — 

The committee have unquestionable evidence of the existence of photo- 
graphs which have remained unaltered for more than 10 years, prepared by 
salting plain paper with a chloride, after war. Is making it sensitive with either 
nitrate or aminouio-nitrats of silver, fixing with a freshly made solution of 
hyposulphite of soda, and washing with water : also of positives produced by 
Mr. Talbot's negative process. 

They have not been able to obtain evidence- <<{ photographs having been 
prepared at all upon albuinetii/ed paper, it colored with a salt of gold, or 
fixed with " old hypo," so long as ten years. They have, however, ample 
evidence of tho existence of unaltered photographs so prepared live, siic, and 
seven years ago. 

They have uot found that any niethodof printing which lias been commonly 
followed, will necessarily produce fading pictures, il eartam ^<re»VL%tfss\«i 




ir havs they evidence that any method which has been iiTujilnl. 
will nut produce fading pictures unless such precautions are taken. 

Omitt of Fading. — The moat common c« use cl" lading lias been the presence 
of hyposulphite of soda, left in the paper from imperfect washing after 
fixing. 



■e thiiilc it right to state, that they have been unable to Unit 
any test to be relied upon, which con bo used to detect a minute portion 
of hyposulphite of soda, in the presence of the other substances which axe 
obtained by boiling photographs in distilled water and evaporating to dry- 
ness; yet they have no doubt of the truth of the above statement, from the 
history given of the mode of washing adopted. 

Tho continued action of sulphurcted hydrogen and water will rapidly 
destroy every kind of photograph ; and as there are tract* of Ibis gas at all 
times present in the atmosphere, and occasionally in a London atmosphere 
very evident traces, it appears reasonable to suppose that what is effected 
rapidly in the laboratory with a strong solution of the gas, will take place 
also slowly but surely in the prosecco of moisture, by the action or the vary 
minute portion in the atmosphere. 

The committee And that there is no known method of producing pictures 
which will remain unaltered under the continued action of moisture and the 
atmosphere of London. 

They find that pictures may bo exposed to dry sulphurated hydrogen gas 

h comparatively littlo alteration, and that pictures in the 

n of which gold has been used, are acted upon by the gwfl, whether 

ji solution, less rapidly than any others. 

They also Bud that some pictures which haire remained unaltered for years, 

kept in dry places, have rapidly faded when exposed to a moist atmosphere. 

Hence it appears that the most ordinary cause of fading may be traced to the 

presence of sulphur, the source of which may be intrinsic from hyposulphite 

left in the print, or extrinsic from the atmosphere, and in either ease the 

action is much more rapid in the presence of moisture. 

Jfotie of Mounting Phatograj&s. — Tho committee, ilnd that, taking equal 

" {hta, driedut a temperature of 212", of the throe substances most frequently 

z. gelatine, gam, and paste, the latter attracts nearly twice M much 

« as either of the former, and ns in practice ft much smaller weight of 

is used than of gum, gelatine Appears to be tho best medium of these 

; and the committee have evidence of fading having in some cases been 

oilueed by the use of jrastt. 

In illustration ofsomo of the circumstances alluded lo above, the committeo 
k it well to mention some instances of prints at present io their posses- 
•n: — Out of several prepared together in 1844, three only were' unaltered, 
e varnished soon after [heir pMpantfon, with copal vnraiah. 
if of another print of the same date was varnished, and the, otfeti i, ; ,ir 
; tho unvarnished half has faded, tho TBTOJabed part remains unaltered, 
s were prepared in IMS, all at the same time, with the same 
fhen finished, one was kept Djunoonted, lbs other two wore 
i with flour paste at tho suiue time, one of Uiesu hilW 
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first coated mill Csinnda li.ils.im ; at present the unmounted one and the one 
pruteeted by tho balsam are unclianged, whereas the other haa faded. 

A picture prepared in IMS was ao exposed lli.it the lower part of it became 
wet by rain ; at present the part ho wetted lias faded, while the rest of it 
remain? unaltered. Several pictures were prepared and mounted about ten 
years ago, and kept in a dry room for about three years without any change, 
after which they were placed in a very damp situation, and then faded 
decidedly in a few months. 






IMPROVEMENTS I 
Taking Photographic Images wider Water. — Mr. Penny, of England, pub- 
lishes in tho Journal of the rioci' ty of Arts, the follrnviiis; account of hia expe- 
rimental researches in taking photographic images under the surface of 

A box, made as nearly water-tight as possible, is prepared large enough to 
enclose the camera. This box is fitted, in part, with a piece of plate glass, 
and on tho outsido is a wooden shutter, heavily leaded, and which is raised 
by a string attached to it and communicating with a boat. 

On eaeh side of the box ia an iron band, terminating in a screw, and pro- 
jecting beyond the buck, which is loose, and fitted with an iron bar, having 
a hole at each cud, through which the f crows of II. e band pass, and thus the 
back is screwed down light against the body of the camera by means of a 
not; the inner surface of the back is padded, so as to make the camera box, 
as far as possible, water-tight, when the back is screwed into its place. 

The box is fixed to an iron tripod, and a band, with an eye on its 
margin, ia passed round both camera, box, and stand; to this eye is attached 
the rope that lowers the ca::iera to lhe sea bottom, and hy which it is raised. 
This is tho whole of the apparatus employed. 

The first thing to be accomplished is to (bens the camera, which process ia 
thus described by Mr. Penny : — 

"Tho camera ia placed in the box on the shore, and a view is focussed, 
taking as the foreground an object at ten yards' distance. This I did with the 
vi' iv ii' ■"■ si ■])'■, I 'in I (.-. :r :' !•■ ti..-. ii. ■.!■■: I i i. -n '..\ ill' stand Try means of a 
triangular wooden frame forced np bclwceti the Iocs of the Iripod stand, and 
which is prevented from slijipih;.' dnivn by being all ached io tho top of tha 
tripod by a line ; this keeps tho camera frame the exact distance from the 
ground that it was when focussed on land, and the, camera being Ibcussed Sir 
the same distance, it stands to reason that, provided the optical and chemical 
properties tire the same, we shall obtain a similarly good picture. 

"The next thing to be done is to prepare the plate and inclose it. Tho plate, 
is prepared with coll. »li"ti. la the usual way, under the tent It ia then placed 
in the camera (my camera used for this purpose takes a plate Ave inches by 
four inches). I then take the camera to the bo.v and stand, and throw a 
cloth over oil. I examine the shutter in front of the camera box to see that 
it is tight ; then, uncapping the camera under the cloth, I place it in tho box, 
aud finally draw up tho slide. I then pttsh the camera completely into the 
"* until the front ,,f the lens prt sses against I lie pt.le gLus frout of the box, 
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MM M tb« bank tivln.. Tho camera is thai light, tight, and properly 
locussed ; and nothing remains to be dace but to lower it to the bottom of 
the sea. 
" rp to tho present point c ■vorything has been done on land. Wo now lash 
tli* whole of [he apparatus, properly -'.'. (" (lit; stem of the boat, and, when 
w* arrive at the proper spot, sink tho camera. By meini of the lowering 
rope wo ran find when tho camera is upright at tho bottom. When satisfied 
on this point, wo raise tho all utter in front of the camera box, bymennsof the 
string attached to it, and tho oilier end of which communicates with the lioat 

' The tune I allowed for my negative was ten uiinukv, urn] vmi will perceive 
it ia a week one. It took some time to develop* with three grains of pyro- 
gallic acid to I ho ounce. 

"There are one or two points worthy of notice ns having occurred in the 
experiment. The first is, that the image in funned on (he plate in its natural 
position, and not inverted. From this it would iippear llul the piece of glass 
in front of the camera box, and tho water conjointly, not in the Bamo way as. 
a parallel mirror. Another fact is, that the salt water does not materially 
injure the plate. With all my care, the great pressure at the depth to which 
I sunk my camera forced the water into the camera itself, and covered the 
collodion plate. When I opened the camera and found it full of water, I 
despaired of having obtained a view ; but it would appear that salt water is 
not so Injurious as I bad feared. I took the precaution or washing tho plate 
;;: l'r*!=li ivufer, and then of dipping it fur an instant in the silver bath. 
.■.:.! : i'::ri..!i . f ,hIm ,!. . : i .i]. 1 . ■. :ii-'y yii.v.- . 1" in >.-: 1 1 e ul rdil o benefit to science. 
We may take (to a reasonable depth) sketches of submarine rocks, piers of 
bridges, outlines of sand banks, in fact, everything thai in required under 
-hi.iulda pier of abridge require to be examined, you have but to suit 
your camera, and you will obtain .1 skcteli of the pier, with any dil .]■■ 
and the engineer will thus obtain far bolter information tlian ho could from 
any report made by a diver." 

On Ha dgpttaMtm nf Photography to Hie Coj/ying of Ancient Jtamixripb, dtc 
— I>r. Diamond, of Kngland, in a recent communication, states, that he has 
turned hi- ■■ neh of the art for some years with perfect «U0- 

ccEs, and if m iMiA :|,, i" i , , wing treatment as the result of lib experience: — 
An old mixture of njjudiuii ui igiuully made scn.-itivc witli a compound of 
iodide and bromide of ammonium is best; hut any old collodion ia to be pre- 
ferred to newly mixed. A light object (such U the pngo of an ordinary book), 
if a single lens is used with an ordinary diaphragm, ia to bo exposed 
about Uiree minutes; full sii-e, II or IS minutes; a double combination lena 
ne, hut should be much stopped with a diaphragm. Tho 
■c is to lie developed as usual with a weak solution of pyrogallic acid 
•t i ho surlace. Alter cleaning the picture perftcllij from the 
iliould bo passed over it composed m 2 drachma of bichloride 
T and It drachms of chloride of ammonium dissolved in 10 oz. of 

u water. The picture now assumes n bluish lint Wash it quickly and 

Ihoreugluy, and pour over it at once a solution of hyposulphite ol soda, ft**. 
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grains to the ounce of water. This produces a most intense black, and tba 
negative, being wanked and varnished, is finished and permanent. Dr. D. 
concludes by affirming tbat this process is applicable to the production oi 
photographic CO] iip. J not merely nl'JI.SS. on vellum and paper, bill of engravings, 
medals, seals, oil paintings, and all similar objects. 

Artificial Light for taking Photograph*. — A very brilliant light hag been pro- 
duced by directing a stream of osygen gas into the flame of coal gas which 
»had been previously made to pass through cotton and naphtha in order to 
surcharge it with carbon. With this light, using a reflector, a photograph, of 
an engraving could be taken by the camera in a very sliort time. 
Transferring Collodion P/uitograpiis.— Alexander Rollaseo, of Birmingham, 
England, has obtained a, patent for an invention in photographs, the nature of 
which consists in t :u !..-'■ rrir.Lr to paper, linen, ivory, wood, metal, or stone, 
collodion pictures taken ,.n r1a-=. The Kla=s= plate on which the piclnre is to 
be taken is first cleansed with spirits of wine, naphtha, and tripoli, and is 
finally huffed with buff leather, which li-i.s a sliehil.y creasy surface. The 
glass is then covered with iouiKcd collodion, or albumen, and is immersed in 
a bath of nitrate of silver, to render it sensitive. It is then placed on the 
camera, the picture taken in the ordinary manner, and afterwards developed 
by first washing in a solution of niiraie or acetate of iron, then with a solution 
of hyposulphatc of -mi hi. Alter being well washed in pure water it is dried. 
If the collodion bo of a very adhesive quality it is sometimes necessary, before 
drying the picture, to immerse it for two Or three seconds in a bath of dilute 
nitric acid. The picture thus taken is removed from the glass by transferring 
the film on which it is impressed. When, it is perfectly dry it may he 
colored and tinted on lie back, according to the taste of the artist, and then 
covered with varnish. If it is desired not to color the picture while on the 
glass it is covered at once with a varnish made of asphaltum dissolved in 
naphtha to about the consistency of cream. The varnish is now abowed to 
dry to a certain point, namely, wl.cn it does not seem sticky to the touch; 
but it is not allowed to dry further, [est it should crack. It is then coated 
with a thin solution of sheila.-, which pivvcnis further hardening of the var- 
nish. The next operation is to remove this til in of collodion, with the picture 
on ft, from the plate of glass. A thin mucilage, composed of two-thirds gum 
arabic and one of honey, is now laid on tlie varnish of the picture, and if the 
transfer is to be made on paper, it is damped iitst, and also coated with 
mucilage. The paper is now laid on the back of the picture, and both are 
laid flat on a table, and clamped between two pieces of wood. The surface 
of the paper is then rolled over with a small India rubber tube, to press out 
the air bubbles between the paper and /lass. When the transfer is to be 
taken on wood or stone care must bo taken that the surface is perfectly 
smooth, and the air babbles may be driven out. by commsnemg at one and, 
and laying the picture gradually down, from end to eud. When the mucilage 
is dry enough — which may he ascertained by raising one comer of it — the 
film should begin to separate itself from the glass- When this is the case, its 
complete removal may now bo effected. A few drops of water are now 
introduced with a feather between the glass and film, and gradually the 
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picture separates from the glass to the paper. It can bo transferred in t ho 
ssme manner on cloth. Tbe surface (if Uie picl ure is now gently touched up 
wiili tine vaniiah on « pellet of cotton wool, care being cxereised not to 
Injure the delicate nrifcch This varnish make* the .surface slightly sticky to 
receive any of the dry colors for tints. When these are laid on, the transfer- 

Gutta Ftreha Phobigra/ih. — Tbe following id n description of u new process, 
recently patented by Mr. F. 8. Archer, of London: — Tub negative picture is 
produced ui the ordinary mo.im.-r upon tin- collodi'.'!) film on a eheet of glass, 
and it is lbted and dried in the ordinary manner ; it is then dipped into a solu- 
tion of guttn percha, and after draining off «lho excess it is dried by a gentle 
heat, and n nearly transparent 111m of pitta perdu will be found upon the 
collodion. If the 111m ia not sufficiently thick this operation La repeated 0:10 
or more times until a sufficiently thick film of gutta percha is formed. Tlio 
■hole is next immersed in water, which causes the collodion to separate from 
the giass and come away with the film or sheet of gutta percha firmly adher- 
These fill ns or sheets are sufficiently transparent, and are lough 
and flexible, and (nny be handled without injury, when they may be pre- 
served in a book or portfolio. The inventor employs these Alius for producing 
the positive* in tho sumo manner that the ordinary glass negative* are 
employed. They may be placed with cither side in contact with tho paper, 
aoHjrding as it is wished to obtain a correct or a reversed picture. In pro- 
■ e negative picture iu the camera, tbe sheet of glass may be placed 
ttb the collodion surface towards, the object, Or with the plain surtaee 
towards i. ■ 

material which is not injuriously acted upon by tho chemical ugonts employed, 
may be used. The solution of pitta percha should lie made with a solvent 
like lienzolc, which evaporates with rapidity. The plate may bo Coated or 
d with a film of gutta percha before applying the collodion, which ia 
Is poured upon it in tho ordiuary manner. The picture is then to bo 
1 and fixed, and washed and coated with tho gutta percha, and 
a tbe pluuv as described — thus a collodion film coated on both 
a with guttn percha will be obtained. If the glass plate be covered with a 
it film of gut 1,-1 peri'hil before pmtiriri^ the collodion upon it, as above men- 
:; afterwards be simply vnrnhihedwitliany suitable vamiah 
Instead, of the gutta |)'>ivliii»ri]iitiiiii, mid then removed from I he plate mentioned. 
MayaU'B Phahf/ntpltte Ivory. — K. Mayali, of London, has obtained a patent 
(br the application and use of n new material in photography, known by the 
Dame of " artificial ivory." This substance is formed of small tablets of gela- 
tine or glue immersed in a bath of sulphate of alumina (alum) or tho acetate 
of alumina A combination takes place between the alumina and glue, and 
fcrms the substance for receiving the photographic pictures, as a substitute for 
the common metal plates and prepared paper. It is stated that it receive* a, 
polish equal to ivory, and tho tints of the pictures havo an exquisite softness, 
Bwmrpaasmg those of the daguerreotype. The process for obtaining pictures 
at thesnme as that eonini'inli punaed in photography. 
TV Oxymrl Fiixat in Plifh-grapl.y.—TiiiB ia 
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cess in photography, discovered by Prof. Delaniotte, of King's College, London, 
and which is said to be tha most important taaprovHment in this branch of art 
which has been brought out since the disooveij of tha collodion process. 

Tho new compound, culled oxyme), consists of acetic acid 7 fluid oui 
distilled water f iluiil turner, and honey (despumsted) 3 pouudB. 

"By the help of oxymeL all tho liL-aii.ir.il de lie-icy of tlio finest 
picturosmay be obtained, with the convenience ofthe paper process, and with 
ranch mora certainty and much greater esse. Tourists may take a dozen or 
two plates ready prepared, -m<l during a week or a lortriiirht may expose them 
in the camera, as they may require, and in the evening, or even in a day after- 
wards, may develops tin 1 pictun s. ihoy have obtained at their convenienca" 

PHOTOGRAPHIC VIEW OF A rOETION OF TI1E MOON'S SUEFACE. 

M. Secchi, astronomer at Koine, has sent to the French Academy a photo- 
graphic view of the pah, of the moon's surface in which stands the crater 
named Copcrtiu-us. The scale is about ^-j.ueb* The photograph wi 
taken rliri;r.'( from ilie iii'n.>n, bar frr.m :i design executed with jrreat ear 
somewhat larger scale, and having for its base a miem metric triangulat 
the prineipal points of the area. The details were brought out with a leni 
magnifying 760 to 1000 times : the work, seemingly easy, was attended with 
great difficulties, on account of tho change in the shadows with every hour, 
the moon's librntion and change of distance. To avoid all these difficulties a, 
general sketch was first made under the most favorable light and view for 
marking out the crater, such as is ordinarily had when the moon is ten dayi 
old. After this, the details were separately made out, and then all ware 
combined in their true relations, so as to make the complete sketch. The 
result thus reached was corrected by several examinations madB from the 
first point of view. A professed draugliisieau was occupied with tho work 
during seven consecutive lunations, without counting the time employed 
previously In practising preparatory to the work. 

As the drawing was iulended 1.0 represent the ;-reat eentra] crater, the area 
around is not yet filled with all the details that may be introduced. After 
completing the design with every possible care, M. Secclii has had copies 
taken by photography, one of which he has sent to the Academy. The 
crater or annular mountain has two circular walls. The outer, which is the 
lowest, has a diameter of aboiii -J* set-,'] ids (one second corresponds to 1'830 
meters); tho inner, tho true border of the crater, has a mean diameter of 
88 seconds, and has a peak, somewhat elevated, on its western side. The 
inner area is 20 seconds across. The interior has a steep escarpment around, 
and a triple eircuit of broken rocks and a great number of large masses piled 
up at the foot of the escarpment, as. it' they had fallen from above. There are 
two great depressions in the north and south borders of the crater* and it II 
remarkable that in the direction of this line, outside, both north and south, 
tli ere are some small caters. 

After having established the perfc.-'t resemblance which exists between the 
volcanic mountains of the environs of Rome and the luuar mountains (com- 
paring with the chart of tho Roman territory made by the French officers), 
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i adds, ,; Tlie question whether volcanic action in the mom in 
actually extinct, can be answered only after there shall liave been made a 
map of the moon's surface for a given period with the utmost accuracy and on 
a Urge Scale." It is to help onward this project, that tie hits undertaken the 
work above described. 

improved metuods of engraving. 
The following ore the details of a discovery by M. Devincenzi, of Paris, as 
oonwnunicated by him to the French Infinite, winch i( is thought may to a con- 
siderable extent supersede wood, lithographic, and copper-plate engraving: — 
Electrography has for its principal object to convert into an engraving 
in relief all drawings made with a greasy, a bituminous, or a resinous 
bedy upon a metallic plate. Amongst all metals, zinc is the most proper 
fox this kind of engraving, anil its low price renders it still more (h-sirahle. 
The kind ciuployi.'il is tin; I . : ■ ■ ■ : . ! ■ - . 1 ■ I /.ine of commerce, the surface of 
which is grained with sifted sand, in tlio same manner as the stones are 
grained in lithography. Tou may draw on these plates, either with a 
crayon, with lithographic ink, or with any other substance, employed in 
lithography. The plate, once, drawn upon, is then prepared in the same 
way 09 if it were intended to be used for a lithographic impression ; indeed, 
it s have often been employed instead of stones, and it is toSencfeldor 
himself, the inventor of the lithographic nrl. that this application Li due. The 
■: 'be [Separation is: — First, to render the crayon or drawing ink 
inwlulite in water, and to ill them on the plate: ami next, to change the 
affinity of the metal. Zinc, in its natural state, has a great affinity for greasy 
substances, and for this very reason can be easily drawn upon. But once 
: this affinity is altered: after the preparation (he zinc has a greater 
affinity for gum and water thiiu for greasy substances. The slightest humidity 
on its surface suffices to repel the latter. I give this preparation to the zinc 
[lunging it for a minute into a. simple decoctiou of pall nut, and after- 
wards wash the plate with clear water, aud than cover it again with n solu- 
■ii arable. The decoction of gall nut is made with the gall broken 
I sited lumps, in the proportion of 135 gramma (something less than 
jib ) in ii litre (about I J pint), reduced by boding to half the quantity. Tile 
-. which urc used in lithographic fashion, are generally prepared with. 
the same decoction of gall nut; but, in imitating the preparation of the stone*, 
nitric nei<i Ii added, tod often hydrochloric acid. These acids I entirely do 
avray with. It is known how delicate the operation is of preparing stones 
•niphy, on account of these acids, for the preparation very often 
injures Iho half tints by the action which the nclds exercise both ou the ink 
and the slono. On the other hand, the simple decoction, of the gull nut, 
■ purntion, exercises no ulterior notion either 
upon the drawing or the plate. Thia experiment may be safely repeated. 
After the drawing is node with lithographic chalk or ink upon a line plate, 
the latter may be left for hours or even days in tlio 
out any alteration being produced ■: 
plate. Id lithography, on " 
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the drawing and the surface of the stone are destroyed. The unalterobility 
of the drawing by the preparation is ■ very remarkable feature in this species 
of ■muni I nj, fur after its avpllciti m the dimwmg rtemaiw exactly Baa Mia 
as when it came from the artist's hand The plato thus prepared with the 
gall nut decoction and afterwards gummed, is then immediately cleared of the 
gum with water, and I wash the drawing with essence of turpentine. In this 
Btate, scarcely anything ia visible on the plate ; but every part of the drawing 
has a strong affinity for greasy substances, and all the other parts of the putts 
repel them. If one wished to print lithographically, it would be sufficient to 
damp the plate and pass a roller over it charged with printing ink. in order 
to obtain proofs. By my process of engraving, instead of printing ink, I 
apply in the same manner, by means of a roller, a varnish which, on account 
of Hie different affinities of the plate, perfectly replaces the chalk or draughta- 
man's ink, and is as easily applied as priminir ink neon ;i lithographic draw- 
ing, and it takes up no more time to lay on the varnish than to pull a litho- 
graphic proof This varnish is composed of asphaltum, of linseed oil lioiled 
with lilkargi:, and of essence of turpentine. "When the varnish is dry, the 
plate of zinc is placed In metallic connexion with a copper plate of equal' 
size. Over the plate which has the drawing a very weak solution of sulphuric 
acid is passed with a hrush in order to cleanse it, arid the two plates are than 
plunged horizontally and facing each other, at a distance of flvo mittiTnltrti 
(somewhere about $ inch), into a solution of sulphate of copper of fifteen 
degrees, Tho sulphuric acid from the decomposition of the sulphate of 
copper dissolves all tin? pints of the ;»ine pl.ilos which are nol covered by the 
varnish, and this substance not being decomposed by contact with the 
sulphate of copper, does not experience the least alteration. On account of 
the great affinity which the sulphuric acid has for the zinc, iu comparison 
with thn slight affinity which It In,- l!>r the copper, the employment of this 
salt and the approximation of the plates give rise to a very energetic electro- 
chemical action, and at the end of a few minutes the plats is engraved. 
During the operation the Kinc plate is frequently withdrawn and washed with 
pure water, in order to get rid of the parts of tho sulphate of zinc and of me- 
tallic copper which adhere to its surface. To prove tho unalterabiHty of my 
varnish, you may make a drawing on a porcelain plate and fill it with the 
solution of tho sulphate or' copper: the ilr:iwi:,L' will undergo no change. 
Thn voltaic pile Ins for snin" linn:- been employed to engrave on copper, but 
no one before I made the espcriint'iit has attempted relief-engraving by 
electro- chemical means, Nevertheless, it has olio n Ix-cu i ,1 .served that by the 
aid of electricity very deep lines could bo cut in copper plaits without 
wideulng the strokes, — for while the chemical action alone bites on all flidett, 
an energetic electro-chemical action only takes effect on the depth. This 
superiority of galvanic electricity over the simple action of acids rondem 
possible that kind of engraving in relief which requires great depth." 

After recognising the assistance reti'lcrcd to this new invention by the pro- 
cesses of lithography aud the science of cieetro- metallurgy, U. Deviucenri 
goes on to illustrate its importance. This is chiefly shown by the facilitiei 
■vliieh it offers for producing, like ordinary type-:, an almost unlimited number 
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of impressions. M. Deiincenzi obaorvcs (bat lithographic presses and copper 
plates throw off variously two, three, 6rar, a fire hundred copies in a day: 
with liia elcctrogrnpluu plates he haa hitherto not attempted to produce more 
than three thousand within the same space, but eoiii-jiorhig the properties of 
zinc, and analogous fact*, lie ia of opinion that any number of copies could he 
printed. Zinc, lie says, is as hard as copper, mid with copper stereotypes 
ciilli .his of impressions may be struck off, nor is there any reason for sup- 
! i, - i-,!:,: m i,, 
wood engraving, y. Devinceuzi demonstrates a manifest advantage on the 
aide of electrograpby, aa regards the more direct application of the latter. 
In the art of xylography recourse is had both to the engraver and the 
draughtsman. In electrograpby the work of the draughtsman is not more 
difficult, while that of the engraver disappears, and the extraordinary degree 
of perfection which can be obtained, together with the surprising celerity with 
which it can meet the various exigencies of the moment, i\jui:ul luil to add to 
its importance. Finally, electrngraphy offers precisely tli- ■ .-nine fuciliti'-s iu 
iifl execution as lithography, and c\"'c.N it illjuiie.il dy in i's | ■■ j w-.. r ui' pro- 
unctiou; and, comparing it with line engraving, electrograpby lias all the 
advantages of a fur more facile execution, "fa p-catcr vari>.-ry of style, result- 
ing from the use of crayons, of a typographical use of the press, and of a Jiufh- 
U reproduction of the artist's labor. 

We append to this not ice of M. Dei iucenzi's invent inn, an extract from (he 
Report made by tlic Committee appointed by the Academy of Sciences to 
inquire into its merits, ami test its practicability: — 

"The process of engraving in relief, of which we now report, fulfils tho 
object proposed by M. Devincenzi, — that of superseding engraving on wood 
by engraving on zitic. In the former, a draughtsman and an engraver are 
necessary] in the latter, a draughtsman only, In coriipariuL- llii.-i process with 
that of lithography, either on sl.mie or nine, wo lind this great advantage — 
that the printitijr by clootrography is very consideinblo us to numbers, and 
costs very little, while, the other mode is very limited and dear." 

Engraving by Light and Electricity. — M. Pretseb, late manager of the 
Imperial Printing Office at Vienna, in a recent paper read before the Society 
of Arts, London, described a prices?, by which he, obtains, on a glass or other 
plate, covered wil.li glutinous substances, mixed with photographic materials, 
a raised or sunk design, which may be copied by the electrotype process so aa 

.- 1 ■ ■ I i - -it 
of light on a film of glue mixed with bichromate ui' potash, nitrate of silver, 
and iodide of potassium. Alter exposure, the plate is washed with water, a 
Solution of borax, or carbonate of smla. The iumey then comes out in relief. 
When the image is thus sufficiently developed, the plate is washed with 
spirits of wine, then covered with cpal varnish, whii-h is afterwards removed 
with spirits of turpentine, and then the plate is immersed in a weak solution 
of tannin. It is then ready for copying by the electrotype process. A sunk 
design is produced by a slight warmth being used after washing with the 
spirits of wine. 
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WITH BOTH HANDS. 



Tho above is the litis of a work rcct-nlly published in England, by Joint 
lone. Its design will appear from the following extract from its pages : — 

"It is clear, from the :ij -^ .r> ■;> iln~ lo perfection which all great artista base 
made, that they havo so managed their lines, as to involve to a certain ext< 
botb the lines of binocular pictures. It is possibly connected witb t! 
reason, tbat straight, sharp, and manifestly single lines bays no place in 
works of art; but breaks, compromises, mid indetenntaatenwB, run like & 
gauze before a picture, and set the imagination free to realise more tban the 
eyo haa Burly before it. Thug, within certain limits, the least determinate 
artists, an, for example, Turner, arc tho nearest to suggesting the verity of 
natural things, simply because tiny arc the nearest to the double lines of 
nature. The solution which 1 have to offer, is comprised in the position, that 
ambidextrous or tvx-hiindi'd pnintimj viiU realize in art also, binocular or fwe- 
t'yc-il j'i'-!'i '■!■.•■ .- thai pictures painted wiili both eyes, or what is the s 
thing, both hands, will at length repose upon the basis of a complete physio- 
logicul truth. Drawings and paintings hitherto, as the productions of man'H 
right hand (and the same remark applies to a largo part of tho manual arts), 
have been produced from right to left. Eut the stereoscope shows that 
the mode whereby nature imprints her pictures on the brain of two-eyed 
persons, is by the double or dooassaline' method ; by one picture proceeding 
from right to left, luatrici.l to another picture proceeding from loir lo right. It 
is, however, perhaps impossible that any artist should follow out this way 
literally, by painting two pictures of a scene, each true lor one of tho eyes j 
and then uniting them by means of an instrument like the stereoscope. Nor 
does it seem at all probable tbat the siercoscopic plan is the only one by 
which tbe natural decussation Call be produced. At all events, tho ambidex- 
trous method of producing pictures deserves a trial, as tending to realise 
artistically the same end." 

EFFECTS OF OOLOK t 
Prom several years' observation in rooms 
factoring rooms, and ocenpied by females for twelve hours per day, I found 
that the workem who occupied those rooms which hud large windows » 
large panei of glass in I he tour sides of the room, so that tho sun's rays pene- 
trated through the room during the wii-'le day, were much morn healthy than 
the workers who occupied rooms lighted from one side only, or rooms lighted 
through very small panes of glass. I observed another very singular fact, 
viz. that the workers who occupied one room were very cheerful and healthy, 
while the occupiers of another similar room, who were employed 01 
laud of work, were all inclined to melancholy and complained of pain in the 
forehead and eyes, and were often ill and unable to work. Upon cxami 
the rooms in question I found they were both equally well ventilated and 
lighted. I could not discover anything about the drainage of the premises 
that could affect the ono room more than tbe other; but I observed tbat the 
room occupied by the cheerful workers was wholly whitewashed, and the 
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room occupied Ity the melancholy workers was colored with yellow ochre. I 
had the yellow ochre washed off and the walls mid ceilings whitewashed. 
The workers ever after folt more cheerful and healthy. After making this 
discovery, I extended my Ilium liliim to a number or smaller rooms and 
garrets, and found, without exception, that the occupiers of the white rooms 
were moeii more healthy than the occupiers of the yellow or huff colored 
rooms, and wherever I succeeded in inducing the occupiers of the yellow 
rooms to change the color for whitewash, 1 always (band a corresponding 
improvement in the health and spirits of tho occupiers. — Correspondent 
tf 0x London Builder. 

THE PERCEPTION" OF COLORS IN PICTURES. 
Every one knows that, owing to the peculiar relation that eolora have to 
each other, it is difficult, in arranging a selection of pictures, to prevent thein 
injuring one another: but tho fact is not "so generally Gimiliaj-, that the 
impression produced by a color upon die eves does not cease immediately the 
eye is removed from the color." 

Mr Sydney Smtrke, A.R.A., has recently addressed a letter to Sir Charles 
L Kastlake, P.H.A., directing attention to tliis circumstance, and suggesting 
a remedy. " Let any one," says Mr. Smirke, " who wishes to receive a lull 
nttasore of enjoyment in a picture gallery, hold in las hand a tiihi/t jMiultd 
of a MiirnJ fin', on which to rest his eyes as ho pauses from one picture to 
another. lias his eye Uecr-mo inebriated by s.ime florid colorist? A draught 
of the neutral lint on Ids tablet will soher it down, and bring it to the full uso 
if its senses. Has he been contemplating a glowing Indian sunset, 'A 
Masquerade at Naples?! A glance at his tablet will prepare him for the 

next pii'tmv. perhaps - A Misl in the Highlands ' By ans of this tabb i, 

liii eye becomes, on each occasion, a tabula rasa — a cleansed palette, prepared 
et a fresh assortment of colors. Its discriminating powers are restored ; 
t* corrected; and thus each picture will stand on its own merits, uiiinv 
d by the disturbing efi'ecia produced by the impression left beldnd by the 
it of the spectator's previous examination. A late eminent medical 
n cookery naoommended thai u salii'.r or other appropriate draught 
afcMld In: administered to the cook on the eve of. a banquet, so tliat his or 
o might be purified and rendered so sensitive as to secure lo each 
if and condiment the exact Savor that shall best recommend it to the 
omer. Very analogous to tills would bo the operation of 
1 tablet upon the powers of the eye; it would 'purge the visual 
io flL it bo discern and appreciate the niceties oftho colorist" 
ase of landscapes, whore it is desired that the eye should appreciate 
■ of green, tho water suggests that the reverse of the tablet — a blank 
•» in the catalogue, for example, where there is one — should be colored 
ih a deep pure, but not bright red. Let the eye absorb a dose from this 
k before it contemplates a landscape, and it will bo at once found to hare 
n brought into a right condition for duly apprwioHni* the artist's labor. 
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IMPEOVE1EEST IN L1UHT HOUSES. 

Tho following is an abstract of a paper upon the above subject recently 
read before the Society of Civil Engineers (Eng.| by Mr. Herbert: — 

The floating sea-marks, as ordinarily constructed, labored under th 
several defects — of riding uneasily ou tlie waves, of being frequently 5 
merged, and uL*o of being carried away from (he mooring chain being brok 
not an uncommon occurrence in heavy weather. To obviate these defe 
n wrought iron pear-shaped luoy was proposed, or a circular form in plan, 
tho centre of gravity being placed a little below tho water floating line; 
the bottom was made concave, being indented internally in tho form of ■ 
ci.e, to the ape v. of which the mooring chain was attached. An experiment 
made with one nine feet in height, six foot ail inches in diameter, 
submerged to the extent of two led. presented under nil cireurnstanoei of 
wind and tide an upright body seven feet out of the water; tho power 
of retaining a, vertical position arose from the tide or wave acting simultane- 
ously, and with almost equal force, on the exterior of the buoy and the 
interior of tho cono. It is now proposed to have floating light houses ut\ 
this principle of construction. The security of such light towers would of 
coarse depend upon the moorings. Now, from observations made at Bifll 
Hock, the most westerly of the Scilly group, it was as cor tail iocl that of wave* 
measured from the hollow to the unbroken crest those which had a height of S 
feet were in number thirty -five in one mile, and eight per minute; of 16 feet, 
five or six in a mile, and live per minute ; of SO feet, throe in one mile, 
and four per minute ; and it was calculated that, with moorings sufficiently 
strong, neither the pressure of tho wind nor the action of the waves w 
cause any inconvenience upon any sea light tower on this construction, 
present light houses could be placed only to act as warning points to mariners, 
whereas these sea light towers rnigh! bo advantageously employed as "guid- 
ing" or " lair way" lights. Of course these beacons could be placed in almost 
any and every position, and would thus "form a new era in the system of 
lighting, at once double tho safety of navigation, and be the means of savin)) 
many valuable lives." There was also this very important consideration, at 
contrasted with ligl.t house.-, that the expense was very materially loss, and 

time required for construction and mooring would bo very much lesat 
For instance, the light house on the Skerry-voro Hook occupied seven years 
a building, and cost upwards of £90,000; whereas, by means of the si 
light tower, the same object might be accomplished, in one year, at a cost 1 
£30,000, These new forms would also possess the advantage of being acee 
aible in all weathers. If this principle of'eunstruction proves to be correct, it 
would be evidently applicable for coating forts, and to almost every other 
description of stationary floating bodies. 

One of the most brilliant results of the World's Fair at London, waa a book 
upon it, by Charles Babbage. Among the chapters of that work is 
devuted to light bouses and their improvement, and containing the gr-r 
?iple» and many details of a most admirable system for distinguishing 
1 by causing 1 them to show their wmqdbtb \q ra?& «Afm wSTtaAuyi 
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of light. Any digit may be expressed by an equivalent number of occulta- 
twos and restorations of the light; thus, one eclipse and one restoration 
•wild stand for the number one. The voluu of the digit, whether belonging 
to the units, tens, or hundreds' place, might bo indicated by oonflMkaa 
pcaoedeti by shorter or longer intervals of light, as three occiillntious at inter- 
nit of* second would express three units, then a pause of several, soy three 
stands, then five occulta tions, would express five in the ten a' plneo, then a 
pi—! of say three seconds and two oceilltationa would eipress the hundreds, then 
a longer pause of say ten seconds, would show that the number wop complete. 
Thus the number of a light house might bo repeated more than onto in a 
minute, even where the figures are quite high, and each li^lit. house would 
continue the repetition of its own number. Such lights can bu soon at least 
«&i k others which are not temporarily obscured, aud by arranging the 
•Umbers of the light houses along a coast, upon such a system, that the 
■decent lights shall bare very different numbers, the figures representing 
unita. tens, and hundreds of the number not recurring in the adjacent lights, 
the distinctions can practically tit made very complete. For the world-wide 
purpose of its inventor, but three dibits are required The mariner who 
approaches Bandy Hook, lor example, would see constantly repeated number 
pw, a Hash for a second, darkness for three. Let his pulse beat ever so 
fcrcfrolarly from toil and anxiety, he could discern by it infallibly, that the 
dark interval was Uiri-e, the light one, and thus that this was the cynosure to 
lead him to the haven whence he would be. Nor could he mistake Fire 
Island light for that at Sandy Hook, for it would signal twenty-two, first 
two, next two — but never one. — Pro/. Baclie, Addrat before Out American 



SKW METHOD OF DETEi: MI XING THE DENSITY OF THU EARTH. 

■ Albany Meeting of the American Association, Prof. Alexander 
, that the celebrated experiment of determining tho density of the 
(•nil by the dellection of a plumb line near a mountain, was open to many 
objections, arising from the imperfections of the nwraurMnent of the density 
•f the mountain, and of the deflection of the lino; und proposed tho reverse 
of Slohamerti doctrine, instead of oaiTying the plumb line to the mountain, 
he would bring a mountain to tho plumb line. Ho would build up by the 
aid- of a plumb bob, on which bob he would attach the most delicate spirit 
levels, a tnassoflead or iron, in tho form of a sphere twenty-fire or thirty 
fri-E iu diameter, and observe tlie change of the spirit levels. 

Dr. Gould observed that this method win not equal to that of Cavendish, 
sinor the torsion balance is a more delicate test of minute forces, such as 
the attraction of the HiTifii-iu! iiiuutitaiu. than a spirit level can be. Uo also 
repeated tho augjiostioii of Weber, that the Omission mirror be used, In- uhith 
ibtaincd. 
Ighl there WAS a more fundamental objection to ProC 
Alexander' i method ; that the spirit level would only show its own level 
aurmoe, and that would Vie the resultant of the combined action of ■ 
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Mr. Vnuglinn proposed to use the tide-water in the Bay of Fundy as the 
movable mountain. 

Prof, Henry said this hud already been suggested, and added that this 
delicate problem of the density of the earth was under investigation by the 
Smithsonian Institution. 

NEW APPAEATU3 FOE TAKING SPECIFIC GRA VITY . 

Messrs. Eckfcldl and Dubois, of the Philadelphia mint, have described the 
following new method of obtaining specific gravities: — Tire apparatus Ibr 
taking the specific gravity of solid?, is essentially a tin cup with a spout at the 
side. Five vessels are here shown, of different sizes and shapes, to suit 
different eases. Four of these are cylindrical, ranging from six to ten inches 
high, and from two to five inches in diameter. The tall one (ten inch™ by 
two) is intended for the trial of silver spoons and forks, or articles of similar 
shape ; the others are adapted to lumps of stone or metal, or blocks of wood, 
of various sizes. The fifth vessel is rectangular, measuring 6J inches high, 11 
inches long, and i inch broad, being intended for coins, not smaller than the 
half eagle or quarter dollar, <im.i lor sjn.il I ir,od;ds and items i. if admissible sin* 
This vessel is provided with a brass plate, as », plunger, for diminishing the 
surface. The smaller vessels are set firmly in mahogany blocks, to inaur* 
steadiness in the operation ; and these blocks have screw ['cot, for convenience 
of levelling. The spouts extend upward, with a curve outward, the beak 
being En enough below the top of the cup to allow for the spaee to be taken 
up by the specimen, that it may not foree the water over the top, nor leave 
any point uncovered by water. The aperture of the spout is tapered to the 
one-sixteenth of an inch, and a small bit of wire projects downwards from the 
beak, to carry the drops of water properly. A small cup is placed directly 
under, to catch the miter displaced, and a brass weight, equal to the weight 
of this cup when empty, is found convenient (though not necessary) as • 
counter-weight 

TVhcu the opentti.it] is to be pei'iornied, suppose upon a gold or silver ore, 
the ore is first weighed, and afterwards its. sui'Ijco is moistened. The vessel 
is then nearly filled with water, and so much ns is superfluous, 01 aluive the 
level of tire beak of the spout, raus or drips >•!!". to n final drop. The small 
cup is then set under the beak, and the lump is carefully lowered into the 
vessel by a hair wire or waxed thread. This, of course, displaces its own 
bulk of water, which runs off into the small cup, irradually coming back to 
the former level, by a final drop. The weight of this water is the divisor, the 
weight of the lump ihe dividend, and il.e ■[■.leli-n! is the specific gravity. 

ACTION OF WAVES ON BEA BEACHES. 
An attentive examination of the accumulative and destructive action of th» 
waves upon shingle beaches has produced a rale, so far as one can be for 
upou this subject. It has been observed that when seven, or any less num- 
ber of waves full upon the shore per tniui.it c, rhat (lien a destructive actii 
going on — or, in ether words, that the shingle is disappearing. But that 
when nine or any groater number of waves boat upon the shore in the 9 
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time, then an accumulative action is going on, or the beach is : 
This rale, however, mint bo received with caution. Tor it has been Himtafl 
J ■ generally aceumulalee with off-shore winds, sad is scoured off 
daring on-shore wind^ am! we believe that, however acute and scientific 
observations may be conducted upon the action nf the sea tit particular locali- 
ties, it would not be prudent to receive such conclusions he applicable to 
beaches in general. There was an in timet of tUi last winter, whm « heavy 
s^nund-swell, brought on ivy u gala .,i' Bra boon 1 duration, scoured away, in 
fourtet-a hours, three milhon cine bandied thousand tana of pebbles from the 
coast near Dover, England. But in three days, without any shift of wind, 
Upwards of three million tons were thrown back again. It should bo men- 
tioned that liieeo figures are, to a certain extent, conjee) .ural. but ili.y 
epproximalo to the truth; 11 1 e quantities having been derived from carefiii 
roottsoreiueiit of the profile of tho beach. 

ON THE GREAT OCEAN CUEEENT OF THE PACIFIC. 

Iieut. Bent, of the TJ. S. Navy, recently read a paper before the Geogra- 
phical aud Statistical Society of New York, of which the following is an 
abstract, upon the great ocean current of tho Pacific, corresponding with tho 
: am of the Atlantic The Japanese have known it for many years, 
and call it the Kuroeino or Black stream, from its dark blue color compared 
with that of the adjacent ocean: — 

The fountain from wliivli t:ii.- xrrcans springs hs the great equatorial current 
of the Pacific, which in magnitude is in proportion to the vast e stent of that 
ocean, when compared with the Atlantic. 

Extending from the tropic of Cancer, on the north, to Capricorn, in all 
;,i ", on the south, it has a width of nearly three thousand miles. 
With a velocity of from twenty to sixty miles per day, it sweepa to tho west- 
ward in uninterrupted grandeur around three-eighths of the circumference of 
the globe, until diverted by tho continent of Asia, and split into innumerable 
Ateamsby the Polynesian Islands, it F],read= the genial inlluence of its warmth 
ovor regions of the earth, some of which, now 1. ■ ■ ■ ■ r j : i i l lj- in pHui&e abundance, 
would otherwise be but barren wastes. 

One of tho most remarkable of these offshoots is the Knro-Siwo, or Japan 
Stream, which, separated from the parent oonntij by the Bashoo Islands and 
•Mlh end of Formosa, in hit. •>>' north, long, \i-l east, ft 6V rl. . r -_ , 1 [... tho 
northward along the cost eoast of Formosa, when its itHOgth afl£ t 
are an decidedly marked ia those of i]v Gulf Stream on the coast of I'lnriiln. 
This northwardly course continues to tho parallel of 36° north, when it boar* 
off to tho northward and eastward, washing the whole southeast coast of 
Japan as far as the Strails of Sangar, and increasing in atnuglll »a it 
advances, until reaching the chain of islands to tho southward of tho Gulf of 
Tedo, where its maximum velocity, as shown by our observations, is SO miles 
per day. 

Ia average strength from the aoulh end of Formosa to the Strails of San- 
aa* fsftnmd to he from 35 to 40 miles per twentj-four WiranJ. iiwaaaMak 

10 
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Near its origin the Kuro-Siwa, like the Gull' ^trc.iiti. i> contracted, and is 
usually confined between Formosa Mid DM H^OVfitui 1. -lauds, with a width 
of 100 miles. But to the northward of this group it rapidly expands oi 
southern limit, and reaches the Lew-Chew and Bonin Islands, giving it a 
width to the northward of da- hitler ofuhout 500 miles. 

To the eastward of the meridian of 143° east, in latitude 40° north, the 
trewn lakes a more easterly direction, allowing a cold current to intervene 
between it and the southern coast of Tease, whore the thermal change in 

rater is from 10° to 90°; hut from the harassing prevalence of fogs di 
our limited sliij- in that vicinity, it was impossible to make such observation* 
r i>>[«;i'i iiionls na to prove conclusively the predominant direction of thia cold 
current through the Straits el' Sangar, particularly as the tide ebbs and floi 
through them with great rapidity. Yet, from what we have, I am inclin 
to believe that it is a current from the Arctic ocean running counter to t 
Kuro-Siwo, and which passes to tlio westward through the Straits of Sang 
down through the Japan Sea, between Ctaree and the Japanese Islands, a 
feeds the hyperborean currant on the east coast of China, which Sows to the 
southward through the Formosa Channel into the China Sea. For to tl 
westward of a line connecting the north end of Formosa and the south-wests, 
extremity of Japan there is no llow of tropical waters to the northward, bl 
on the contrary, a cold counter current tilling the space between the Kuro- 
Siwo and the coast of China, as is distinctly shown by our observations, i 
far as this cold water extends off the coast, the soundings are regular ai 
increaso gradually in depth, but simultaneously with the increase of temper 
tore in the water the plummet [alls into a trough similar to the bed of the 
Gulf Stream, as ascertained hy the United States Coast & 

The influence of the Kuro-Siwo upon the climate of Japan and the west coast 
of North America, is, as might be expected, as striking as that of the Gulf 
Stream on the coasts bordering the Xorr.ii Atlantic From the insular posi- 
tion of Japan, with the intervening sua between it and the continent of A 
it has a more equable climate than we enjoy in the United States; 
since the counter current of the Kuro-Siwo docs not make its appearance 
the eastern shores of the Islands, south of the Straits of Sangar, and as tl 
islands, in their g'-"'_n , .irl: : .r:il po-itloii. have a mora eastward^ direction than 
our coast, the Kuro-Siwo, unlike the Gnlf Stream, sweeps close along this 
shore, giving a milder climate to that ponton ot'tbo empire than is enjoyed in 
corresi.njii'hiifr latitudes in the United States. 

The softening influence of the Kuro-Siwo is felt on the coasts of Oregon and 
California, but in aless degree, porhaps, than that oTtho Gulf Stream on the coasts 
of Europe, owing to the greater width of the Pacific Ocean ovor the Atlantic- 
Still, the winters are so mild in Puget's Sound, in latitudo 48° north, that 
snow rarely falls there, and the inhabitants are never enabled to fill their ice 
houses for the summer; and vessels trading to Petropaulowski and the cc 
of Kamtskatka, when becoming unwieldy from accumulation of ice on tl 
hulls and rigging, run over to a higher latitude on the American coast and 
thaw out, in the same manner that vessels frozen up on our own coast, retreat 
■gain into the Gulf Stream, until favored by an easterly wind. 
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HINTS ON 1 

Why do we wont ventilation ? Why do wo want fresh air ! Why do wo 
n-nni to take in oxygen? And why d" we want to get rid of carbonic acid ? 
Shortly, we want oxygen because of its chemical energy — it is the main 
spring of our life. On it the production of animal heat depends, and the vital 

-actuation and motion, no leas than nutrition aud secretion, are 
directly fnfluenced by its action. 

Why do we want to get rid of aarrotmding carbonic acid? Literally, 
because the carbonic acid stops the way, and prevents tho escape of newly 
formed carbonic acid from within. If wo were placed in an atmosphere con- 
taining ns much carbonic acid as exists in the lungs, the carbonic acid of the 
atmosphere would not pass from the lungs lo tlin blood and act as a poison, 
carbonic acid which was passing oat from tho blood would stop in the 

■i ! prevent more from escaping out of the blood, mid that carbonic 
ndd "rhlch was formed in the body would act as a narcotic poison. From ex- 
periments on animals, it appears that the tiir must contain 20 per cent of car- 
tionic add before absorption of that gas by tho blood is observed. Moreover, 

V:>- ttcape i.ii" gases from the bl i afreets the rarcolation at the blood, in 

sudden death from suffocation, the side of the heart which tiir.™? the blood 
to the lungs is found distended, whilst the aide waioh throws the blood from 
the heart is empty; there lias been obstruction in the flow. By stopping 
respiration and causing pressure we can slop the pulse rind tho heart's sounds 
and impulse when we please. This Li more the result of pressure than of any 
arrest of escape of carlxmic acid, and is a striking evidence how suddenly the 

i iho heart may t«s influenced by the respiration. When tho escape, 
of carbonic acid (rum the blood is retarded or prevented, Iho want of ventila- 
tion of the Mood ca uses more or less stoppage of the blood in thovesacla, and 
makes the blood a narcotic poison to nil the tissues with whioh it is in ooutaot. 
We may consider oxygon as our most necessary food, and carbonic acid as 
the refuse which paescs into our sewers. We all fully believe that a bouse 
badly drained causes disease and death, but will scarcely admit to ourselves 
that a house or body without good means of ventilation is a house or body 
tartly drained. At present our chimneys are our chief atrial drains, which 
alm.j-t cease to act as soon as the temperature outside and inside the bouse is 
the same : and even when these drains are in action, we are unwilling to 
think that tliat fire which ministers to our warmth, like most contrivances for 
doing two fftlngi at race, flow neither wall— From a Paper read by II. Bohm 
*■», M. D„ btfitrt the Koijal Institution a/ England, April 18, 1658. 



Mr. Welsh Sup rinteudont of the Kew Observatory, exhibited and de- 
li Association a model of a self-registering anemometer, 
In this Mr . n. has adopted Dr. Robinson'* method 
of measuring the velocity of the wind by the rotation of a system of hemisphe- 
rical cups, the direction being Indicated '•■;• 'a \S«» <b» 
iinctlag fMDB at the bach of a windmill. A BWlH i«\m\«i WyV*H <«ws 
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the whole of the external part of the instrument, including the m 
Telocity, the direction vane, tuiii a rain gauge. This support is bo made that 
hi be easily adapted to the toof of any building ujxin which it may he 
necessary to mount it. All the rotary parte of tho anemometer run npoo 
iriction balls. The abaft oT the apparatus ibr measuring the movement of the 
wind, by means of a diminishing train of wheels, is ninde to turn a cylinder 
upon which is wrapped a sheet uf paper uf the kind used for " mctalhc memo- 
randum books, 7 ' this paper having the property of receiving a trace from 
a style of brass. The sheet of paper is divided into two sections, upon 01 
which is recorded the motion of the wind and upon tho other tho direction. 
As the cylinder is beiug turned by the action of the wind a clock ci 
pencil along tho cylinder at a uniform rate of 13 inches in the 24 hours. To 
the lower em] of the direction abaft is attached a spiral of such a flguro that 
equal angles correspond to equal increments of radius; the edge of tl 
spiral consists uf a thin slip of brass which touches the paper and records the 
direction of the wind on a rectilinear scale. Whan the sheet of paper is 
unwrapped from the cylinder after 24 hours, the motion of the wind and the 
direction are both found projected iu rectangular co-ordinates. 

TO ASCERTAIN TUB DIRECTION OF T1IE WIND. 

Mr. '". Stevenson has communicated to the Edinburgh Xae Philosophical 
Journal, the following accurate and easily applied method of ascertaining the 
direction of the wind, by observing the reflected image of the clouds : — 

In making some experiments, in which it was necessary to know accu- 
rately the direction of the wind, 11 r. Stcvctison was much annoyed by the 
insufficiency of vanes and all ordinary uivilmds employed for that purpose. 
The under currents of air are so numerous and conflicting, more especially ii 
towns, where tho houses are lofty, that tho author baa seen it proclaimed to 
he due east at one ond of the street, while a; the other it seemed with equal 
certainty to be coining in a westerly direction. 

In this dilemma, it occurred to him that a more accurate conclusion might 
be arrived at, by observing the direction of tho drifting clouds when tt 
in a mirror. At first, Mr. Stevenson used a common mirror, placed h 
tally, so as to have the sky reflected hi it ; and having fixed upon a cloud, he 
watched its progress in the mirror, taking care to keep the eye at 
"'!'■ ]■■-;■■■■:.. ■: ■ ■ ■■ : ■ . . 1 ■:..:■■!.■;'::. ■.■.■■■..[■„■..., 1 :, _' :! . 

a pencil of soap. When this was done, it was easy, by placing a compass 
on the mirror, to ascertain tho direction of the wind from that of the cloud'a 
path traced on tile glass. A more cunvi-niont ami pnj'table instrument has 
since been constructed, consisting of an ordinary compass having a silvered 
disc in the centre of its covering glass of such a size as to allow the points of 
the needle and the graduated circle ofthe compass to be seen beyond it. The 
glass haa cross linos out upon it. p;if-.-'.:. and drawn so at 

to correspond with the cardinal points marked on the divided circle. The 
whole compass can be made to revolve in the horizontal plane, upon a point 
projecting Horn the bottom of the outer cast. "When the cloud which is to be 
observed has been selected, as near the T.eniftioStiiasitfseTVHt aa^csKW«,'toJi 
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b should bo gradually tinned round until one of the lines upon the 
glass remains coincident with one well-dVflncd edge of the cloud as it 
pases serosa the field of view. The angle iudicnlc-d by the [[nignc-tic needle 
being then read nit: ths ufmuthsJ bearing of the cloud's track from the mag- 
netic north is at onrv ascertain! <l. The cniivt'iHom-e of this instrument might 
be increased by bating on eye-piece attached to it, capable of being fixed in 
audi a manner as to point to the intersection of the cross lines hi the centre of 
the circle, so that the eye may b« kept steadllv in the nag direction. By 
means of an apparatus on the principle of a camera obsemxa, the dir ■ 

■ i could bo easily ascertained by observing the compass bearing of the 

■ :.i,k. Ami. in tin 1 absruci' of ln-ttcr iiistn.iiii. nt h. the rcliection by a 

ises to be preferred to the indication of vanes, 
Whose action must idwnys he vitiated more or less by friction, and perhaps by 
otiier cunsea, besides being liable to be acted upon by currents which havo 
been distorted from t In ■ i r true direction Lv obstructions due to houses, trees, 
■ ■■■ iiflguriition or the earth's surfuce. Tho changes of wind and weather 
bo characteristic of our cUmaW, might, perhaps, bo more certainly or rnore 
speedily predicted by comparing the motions of the clouils in (In- hisHior 
regions of the atmosphere, with those nearer the earth's surface, than from 
ii derived from other sources. Mr. Stevenson lias observed a 
change of wind apparent in the ilirection of the high clouds for two days 
before the currents near the earth's surface were affected, although they ulti- 
mately assumed the same direction. 



IMPERFECTIONS ( 



1 THE ANEROID 1 



Prof. Guyot, id the last meeting of the American Association, ii 
nJCiitioii on the Aneroid, freely acknowledged its great o 
be entered his formal protest against dependence on it for nice measure- 
ments of mountain altitudes. The instruments are nil individuals, their 
errors subject to no rule except that of great variability, lleliad made many 
experiments and comparisons with good mercurial barometers, and found it 
worthy of reliance as a scientific instrument, only under tho condition that it 
b) kept stationary, nod individually tested to learn tho corrections for tem- 
perature, 4c. Hail be trusted to his aneroid barometer in a recent visit to tho 
Blade Mountains, he woidd hate been led to errors of 4lK> to MO feet, us was 
proved by tho two good mercurial bnromctspe that ho carried. A traveller 
who carries an aneroid alone wild him, must not expect accuracy within two 
or three hundred feet. Simply from motion or from having been subjected to 
of pressure, it will change its zero without giving any external 

I IS SNOW ANI> CAMPHOR I'NDEK 




Kr. Glalsher, in a recent paper before the London Meteorological Society-, 
d that Mr. Spencer had endeavored to observe snow crystals, ti- 
le nature, he has experienced a great dtfnra&Vj, *»* 



1 
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In Ik maintained at n temperature below 32" of Falironheit's thermometer. 
Mr. Spencer became desirous, in the study of snow crystals, to E 
stance similar in its habits of crystallization, but of a less perishable nature, 
anil which would enable us- to trace the progress of the crystals from tb 
simplest up to tl 11.1 most hop i plicated forms, so that, reasoning by analogy, w» 

migbl In- able to iLpm ; heir ■ ■■ "i .■■■!■■'. ' ':.::! 

docs not wholly a.ssume the ii'du "I" hexagonal civstals; but, liko snoworici 
takes tlio arborescent form, very suniiar to the fronds of ferns ; but does i 
when the process is quick. The most convenient way to repeat the eiperi- 
ment on camphor is, to make a solution of [bin substance in alcohol and tii ' 
thereto some water of ammonia. The field of inquiry thus opened by Mr. 
Spencer has since engaged a pi>rli"n of tbc author's attention. The protean oC 
crystalliial.iiiii appears 10 proceed rapidly, and to commence simultaneously 
with the action of tho air upon the liquid, but to be by no means certain of 
proceeding similarly under appan idly similar conditions. The process of it 
crystal liiation bears the closest analogy io that of snow, and tlie one of mos 
frequent occurrence presents an endless succession of little dots passing to auj 
fro with the rc=tlcss movements of aninialcula ; every instant these g. 
"very pereeptibly increase in size, and di vch p points, generally six in 
which continue to enlarge until they assume tin:- character of arborescent 
pinnte, the addition of the elementary liguro I .■ i ■ i 1 1 ur cb'cctod at an angle of 60°. 
The crystal, when arrived at perfection, immediately begins to simplify, aj 
continues to do so till it is evaporated. One main difference between the 
figures and those of snow is, that, they cxbibil an en lire want of angularity, 
and only approximate, even when at their greatest perfection, tt 
crystal just as it appears before finally dissolving. Tho author observed that 
sometimes the figures win- octagonal, arid at times, when few were pre* 
many would be double, for they share in this respect n peculiarity of the si 
crystal, but (tiller in the:)' I ■. i: :j- unitei.} by a point of contact common to the 
two, instead of being uniled by a- .-lender axis, as in the crystals of sno' 
Tho author concluded by observing, that these bodies chiefly resemble tJ 
crystals of snow in their hexa gomil star snajn ami in the ailmreseent form of 
their phrare,. If not, however, inlimatoh alli-d, it is interostingtoobserveand. 
compare the manner of t lair change: and a continuation of these observations, 
varied by experiments and the employment of other solutions, may yet give 
increased information on a subject which, as (Jr. Spencer remarks, is of pecu- 
liar interest, as uniting tin- coiiiine* of'un leorology and chemistry. 

mmtUBHS IN NATURE. 

Physical science shows thai numbers have a sign it lea my in every department 
of nature. Two appears as the typical number in the lowest class of plants, 
and regulates that pairing or marriage of plants and animals which, is one of 
the fundamental laws of the organic kingdoms. Three is tho characteristic 
number of that class of plants which has parallel veined leaves, and is tho 
number of joints in the typical digit. Fuur is the significant number of those 
beautiful crystals which show that minerals (as well as stars) have their geo- 
taetry. Mve is (ho model number Of Vne rnjjft«ri d»a eJi \JvaM&,NWs4>jiiih, 




brancht-s, b the typical number of (he fingers and toes 
of vertebrate animals, and is of frequent occurrence among star-fishes. Six is 
tlie proportional number of carbon in chemistry, and 3 x 2 is a common 
number in the floral organs of nieeoootyledonoas plants, such as the lilies of 
the field, which we are exhorted to consider. Seven appears as significant 
only hi a single order of plants (Ileptandria), but lias an importance in the 
animal kingdom, where it is the number of vertebra; in the neck of mammalia, 
and, according to Mr. Bdwarda, the typical number of rings in the head, in the 
thorax, and in the abdomen or Crustacea. Eight is the definite number in 
chemical composition for osygen, the most universal clement in nature, and is 
very common in the organs of sea-jellies. Xi-nt imhiiim to be rare in the organic 
kingdom. Ton or 5 X 2 ia found in ,»tar llshes, and is the number of digits on 
tha fore and hind limbs of animals. Without going over any more individual 
numbers, we find multiple numbers noting an important part in chemical com- 
positions, and in the organs of Bowers; for the elements unite in multiple, 
relations, and the stamens are often the multiples of the petals. In the 
arrangement of the appendages of the plant we have a strange series, I, 2, 3, 
5, a 13, 21, 34, which was supposed to possess virtues of an old date, and 
; -idvered in the plant. In natural philosophy the highest law, 
that of forces acting from a centre, proceeds according to tlio square of num- 
bers. In tlio curves and relative length of brtneliea of plants, there are 
evidently quantitative relations which mathematics have not been able to seu» 
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PEODTTCTION OP VBEY HIGH 
Saintb Claibe Deviiae has published an extended description of the 
methods employed in his laboratory to produce high temperatures, and his papa 
possesses great value and interest. For operations on a small scale, Deville 
employs a lamp of peciliar eon situ eliou. in which the vapor of oil of turpen- 
lino or any otlier liquid hydro-carbon is completely burned by means of a 
powerful artificial blast of air. The lamp in question would be scarcely intel- 
ligible without a figure, and we must rell r Ibr fuller dvi:uls of its construction 
a the original memoir. V.y ■■■ n ;: !...,:. ..i ■ 

be easily produo ■'.. idedt&at the table bellows employed is o!" sufficient 
size and power. [We have found it in practice less safe and convenient than 
the gas blast lamps with sixteen jets, introduced by Sonne nsohcin, but it givei 
a higher temperature.] The other , apparatra discovered by the author is a blast 
furnace, in which platinum and many other substances can be fused. It con- 
sists of a cylinder of lire clay 18 centimetres in diameter and somewhat higher 
than its width. This may be Burmounted by a dome to prevent tho escape of 
the coals from tho force of the blast. This cylinder rests upon the edge of a 
hemispherical cavity connecting with a pood forge bellows. A circular piece 
at iron pierced with openings about 10 millimetres in diameter, and dia- 
posod round the cdjre of (lie plate, Ibii i is the bottom of the cylinder and sep«- 
>s it from the cavity below. The author employs as fuel, cinders from tha 
hearth of a furnace heated with tho dry coal of Charleroy. These cinders are 
liiod with pieces of coal, and are sifted upon a sieve with square holei 
of 3 millimetres In tho side. What passes through the sieve is rejected. The 
coals employed must vary from the size of a small pea to that of a nut The 
crucible is placed in the centro of the cylinder and surrounded with kindled 
wood, upon which pieces of coal of the size of a nut are laid, and upon these 
tho proper fuel of the furnace. The blast is then forced in slowly and gradually 
increased. Tho force of the maximum temperature begins about 2 or 3 centi- 
;s above the iron plate, and is only 7 or 8 centimetres high. The coal* 
above remain eolii from Uie transformation of tho carbonic acid into carbooi* 
oiyd, which gas in the author's furnace burns with a flame 2 metres in height. 
The heat produced by this arrangement is called by the author the "blue heat," 
from its peculiar tint. In it the bc;i ordinary c'ucibles run down like glass. 
The author uses three kinds of crucibles. The lb>.t is of uniekliiue, nod is 
of well burnfld lime slightly hydrate. urtiwh ia raft wwo ». V«So ■ 
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I 10 centimetres in the aide, and 12 or 18 oeuti- 
>junded. and ■ hole is Buds in oue end of a oou- 
nner crucible ia used, each having its own cover. 
'When the substance to be heated ia very refractory, only one crucible is usedj 
and the wails of this ore mode 3 or 4 centimetres thick. Tins baao of the cru- 
dble must be or B centimetres below tlic bottom uf tho cavity. The space 
between the crucible and the walls of the cylinder must be 6 or 6 centimetres. 
In using a limo crucible, charcoal is first to be introduced, little by litrle, lib 
the crucible ia covered; the beat ia thou very irraduuily itWMMMl till tbecru- 
cibte becomes red, when tho coals are removed to mako sure that the crucible 
is Dot cracked, after which the beat may be urged to the utmost. The second 
kind of crucible in of carbon, The author nam ^its-retort carbon, and fashions 
it Oil a lathe. To free the material from impurities, it may then be strongly 
heated in a current of chlorine, by which process it loses weight. Thesocruci- 
b!ce aro placed within crueibk-- of limv. the hit erven in:; space being tilled with 
eakined alumina. The third species of crucible is made of alumina, obtained 
Miia-aluin. Thus prepared, it i.- plastic, but slirinks much on 
To prevent this, tho author mixes tho mass with o calcined mix- 
a and marble. A mixture of plastic and alumina, calcined 
, and aluinioate of lime, in equal parts, gives a very hard and 
3, which softens a little at the mellmj; point of platinum. Once 
backed, these crucibles resist all tests ; even sodium has no action on them. 
The lime cruciblea may bo used whenever the. alkali is not injurious; the car- 
bon crucibles liavo a more limihd use in consequence of their reducing 
Iacj. The alumina crucibles may be used almost always when limo wdl not 
irer. With respect to the heat produced by this furnace, the author gives 
following details: — Platinum fuses in a crucible of lime into a single well 
ed button. This platinum possesses properties very ditfercnt from those of 
nary platinum condensed from the sponge. When copper is plated with 
the fused platinum rolled out into a very thin sheet, nitric acid bal no action 
whatever, aa it does not penetrate the loaf of metaL A plate made from fused 
platinum does not cause the union of oxygen and hydrogen even after sorer*! 
hours. Fused platinum possesses a perfect softness and malleability. In a cru- 
cible of carbon, platinum melts easily but yields a brittle alloy of platinum, car- 
bon, and silicon. By raising the heat above the temperature required for fusion, 
DeviHc succeeded in volatilizing the metal with remarkable ease, so that it con- 
densed in small globules. Pure peroiyd of manganese heated with carbon from 
sugar in quantity less than sufficient to reduce tho oiyd, gaffe (had 
manganese as a brittle moss, having a rose reflection like bismuth, and as 
easily reduced to powder. Its power decomposed water at a little above tho 
ordinary temperature. Chromium as prepared in a similar manner was well 
(Used, but not into n button, at the temperature at which platinum I 
The metal is brittle and cuts glass like a diamond. It is easily attacked by 
cldorhydrie acid, but little by sulphuric acid, and not nt all by nitric acid, either 
r weak. Metallic nickel rases to a homogeneous button which may 
k forged with great facility. It has a ductility almost without limit, and is 
"■"theim's ex- 
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perimenta. This nickc-1 contained traces of silicon and copper. Fused cobalt 
U as ductile as nickel, mni i-.till more tenacious. According lo Wortheim, its 
tenacity is to that of iron as 115 to 60, or nearly double. The moat refracWnj 
body which tin- nstb ni ■ i, which, however, in quantities of 30 

grammes was not perfectly liquified. The author eonaidera the fusion of this 
body as the limit beyond which processes do not go. — -Inn. de Chimia « 
dr Phytvpm, xlvi. 182, 18SG. 



We. civr below the principal points ami Mnteinctits of a miniature i 
phlct recently published in London, on tho " Uses, Conveniences, and E 
of Gas in Dwelling Houses," by Mr. Rutter, F.R.A.S. Oftliis little volume, 
over thirty thousand copies have been disposed oi| ajid its practical sug- 
gestions will, we think, commend themselves to every intelligent reader: — 

Gas is superior to every other material as a light-giving agent not Only on 
account of the brilliancy of its effects, and its cheapness, but because it is 

V, economizes time and labor, and is more easily managed. Always in 
ir places, the lighting and putting out of gas lights is the work only of an 
instant No sparks or impurities are blown, or otherwise scattered about ; " 
- and, consequently, there is no risk of damaging, or setting firo to clothes or 
furniture, as so often happens with lumps, umi candles. The time usually 
occupied in ekaiiin;: i-hhsIi.-mI ii-k= nnd trimming lamp- is no trilling matter; to 
say notliing of the dirt, the disagreeable odors, and the waste, consequent 
thereon. 

The management of gas is perfectly simple and easy. All that is really 
necessary to be known about turning it on, and adjusting the supply, and 
ng it off, to iiistsiv pi-fleet safely, mich;. be i.ennireil. iiy practice, in a few 
minutes. The most ordinary degree of care and observation ore sufficient to 
guard against an escape of gas. When that happens, whether by mistake, 
neglect, or defect in the pipes or fittings, it is easily remedied. The odor of 
gas is so unlike every other, constituting one of its most valuable proper- 
ties, that it can thereby be instantly detected, traced to its source, and imme- 
diately prevented. Let it not bo supposed that tho odor of gas in a house 
is a common occurrence. Such a case is exceptive, and is its unnecessary as 
that drains, or sowers, or cesspools, sboutd be choked, or overflowing, or 
left uncovered. "When an escape of gas is suspected or known to exist, open 
the door and window of the room, and search for it immediately— but not 
with a lighted candle— and the can.-' 1 will sonii be discovered. 

It must be conceded that in it house well lighted with gas, there are com- 
forts and means of enjoyment which are unknown where, from necessity or 
preference, candles or lamps are still in use. The advantages of a good light 
in all parts of a house, from the cellar to the attics, as contrasted with an 
indifferent or a positively bad one, are not likely to be denied. By a^owrf light 
is intended just so much as is necessary — a moderate, but not an excessive 
quantity— sufficient for all practical purposes, but no waste. In lighting 
mirate apartments this is a condition of lite utmost vnspsrtttnBe. \w *vs^» 
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and oilier places of bu.-ir.ees, where doors arc constantly open, and there are 
a of ventilation, it is not io. There a great quantity of light is 
necessary, and, as frequently happens, [he number and arrangement of the 
gas-burners are intended to attract attention even more than the goods, dis- 
played for sale. In the quietness of the family this tntist be avoided. For 
Special purposes, it may be desirable to have the means of brilliantly lighting 
up particular apartments; but on ordinary Oeeasioiis, gas should bo used 
solely with referenee to comfort and utdity. 

It is sometimes said that gas light is injurious to the eyes. Turing twenty 
years of careful observation and inquiry, no instance of the kind has ever 
come to my knowledge. A powerful light in i prudently used, nr improperly 
directod, might be expected to be hurtful ; but in that ease tight from oil, 
tallow, was, or turpentine, would be equally objectionable as that from gas. 
To any that a good light, in the sense in which the (nun is hen- employed, is 
injurious, and that an indifferent or bad one is not.%), is about aa reason- 
able as to affirm that the light of the moon is more useful than that of the 
sttii, or that it is easier ami more congenial to the feelings to read, or write, or 
work by Ere light, than by l.ha! from candles. 

The eyes are more distressed, and sight more impaired, by a few days 
of over-straining in the dimness of candle light, than by years of closer 
application in the light from a properly regulated gas-burner. A good gas » 
light, producing as nearly as possible the same clfeets im diffused sun light, 
placed at a proper distnr.ee from, and ahovo, the eye?', is no I injurious; but, on 
the contrary, exceeding]! :. -Teen Me ami eminently preservative. The direction 
in which artificial right tie I.- immi the cy.-f has not received suuieient attention. 
Table lamps and candles arc, in most instances, too low ; that is, the light is 
too near the plane of tbo axis of tho eye to be comfortable, or to produce the 
best illuminating effects. The natural, and, therefore, tho most appropriate 
position for the light, is at a convenient distance above, the eye ; I bo angular 
direction being, of coi tr.se. dependent < n the height nod dimensions of the 
room. In this respect. gas lias an advantage deer other modes of lighting ; 
the situation as well as the quantity of lire light, being lie-terminable with the 
greatest accuracy. 

An oneomfortablo degree of heat is sometimes complained of as one of the 
remits of lighting a room with ^i:-. Hy a liiiJ. fl..-ri-tlicnie,-lii. 1 and a few simple 
contrivances, this might be prevented. Let it bo remembered that the 
quantity of heat emitted by lamps, cainl )..:■', mid gas lights is, in practice, very 
nearly in proportion to the quantity of light obtained. II. matters not, there- 
fore, wdiat means are employed or materials used in procuring light; for, if a 
certain quantity be considered necessary, ami then- be more at one time than 
another, or by using gas instead of candles the quantity be permanently 
increased, the heat diffused thruiigh'n.t the apart tnotd must necessarily be 
increased in the same proportion. 

It must also be understood, flint the products of combustion are •precisely 
the same in their chemical constitution, whether Ihc light-pi ving material be 
wax, tallow, oil, or gas. If gas he well purified, it, net coVj y«sVS& a. m<a» 
brilliant light from n flame of the saint? dimensions. 1>uV its TOVnXM&iYOTiSB.-msi'te 
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■'-■.:! bC tragi HnJ raailaa. I" using the latter, there is ■ pre. 
paratory process of vaporization — a necessary part, of the light-giving opera- 
tion. In burning gas this is dispensed with, and many unpleasant odors are 
thereby avoided. 

11 mv happens it that a room once considered so oomfcrtulil 
by candles, should all at once become oppressively warm when lighted by 
gas? This ia a question not very difficult to answer. It is an every-day 
occurrence. In the rami referred to on ordinary occasions, there had pro- 
bably been two candles used. On special occasions, the number might ham 
bean increased to four. Gas light ia introduced. Tim usual habit* of pru- 
dence and economy in the use and management of Unht Men to be entirely 
forgotten. Gas being much cheaper than caudles, the light more agreeable. 
and the quantity so easily increased, all the thoughts are absorbed in Bghtiaf 
the room affectively. Jf only one gas-burner be need, — aud that perhaps may 
not be IBM proper funn«ad size adapted to the room — it is likely that in til* 
urst experiences of a good light, the quantity may be equal to thai from eight, 
or ten, or Bran twelve candles. IT two burners instead of one bo used, er*n 
supposing them to be appropriate, and of u smaller sue, it is not likely that 
'ill be less light than from eight or ten candles, 
is cose here described, is it wonderful that the room should be unceaa- 
fcrUibly warm? What La to be done ? Be more economical of light. Obtak 
the advice of those whoso knowledge and experience may be rolied on, and. 
Mowing their directions, use suitable burners and glasses, admit a eonbriiiDDi 
supply of fresh air to tho room, and odopt some of the simplest and 
is at ventilation. All will then go on well. Every roo 
mac might be properly, that is, effectively lighted; and 
no waste of gas, no excess of light, 'no uncomfortable degree 
what U likely to be of equal importance, no cause of complaint 
These conditions imply goixl management; by which is meant just 
v and watchfulness as are usually exercised over other 
afaWDtsntti 

Sal re ia no reason why gas should lie wasted, or used extravagantly, any 
more than that the most ordinary articles of food or clothing, or fuel, should 
be thrown away or misappUed. This is a part of domestic management to 
irvanta require to be well instructed. Until it is explained to 
is difficult for some persons to understand how that which on be 
seen only by its ilhiuunatLng effect* can so easily bo lost, or improperly ta*4 
or wilfully wasted. A few lessons on this subject will bo very useM 
Masters and mistresses will increase their own knowledge, by thus endaswor- 
i little of thai which might to he possessed by other memkan 
of their bonaahold. 

When it ii said the cost of gns is equal only to Ooe-B O T CP ta of thai of 

(mould) candles, be it remeuil" red ihv e<>ni punitive cost of the mnteriala hat 

referoneeMo equal quantities of hght from each. To suppose that the light h 

ii hitherto supplied by two candles, and afterwards by gas. equal at 

Id o»t less to the latter ease than in the former, woejj 

> very great mistake. Experience soon corrects these errors : 
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m bring* with ii a feeling of JUnpyioini inent, it' iiot of dissatisfaction. 
The low price at which gas ia sold, leaves a wide margin for practising 
coooomy. II is impossible for any one, in the transition from candles 10 gas, 
to be sitisfied with the some quantity of light they hud formerly used. This 
is a practical result; and so long as the excess is kept within reasonable 
limits, every statement here made about tho cheapness of gas, in eomimrrson 
with caudles and lamp 1 , will he fully verified. 

There is no burner better adapted for private houses than the unbn-jet, 
commonly called tho fish-tail. It is made of various sizes, and is cheap and 
durable. The smallest sizes answer the purpose of single-jet burners for bed- 
rooms and passages ; whilst the inrger are so easily adjured M circumstances 
require, that tho combustion or the gas is perfect when the quantity of light 

In choosing fittings no special directions are nrmaiHTj So great is the 
variety, and so easy is it to obtain whatever is suitable, both in price and 
appearance, that overy one's wants can be supplied. As a matter of taste, it 
is desirable totbiokof the height and area of the rooms, ihe color of the wails, 
the style oJ the furniture, and tlie uses to which tho rooms are applied 
Light and elegant fittings, tasteful in design and beautifully gut up as respects 
workmanship, have taken the place of the unmeaning masses of metal which 
formerly disfigured, and assisted in over-heating, the best rooms in a house. 
This is nu important change, and in the right direction; due, in a great mea- 
sine, to the cheapness of gas, and the increased demand consequent thereon, 
of fittings was formerly an obstacle to the use of gas. There is Do 
longer any cause fur complaint in this department Cheapness, usefulness, 
"ity, and embellishment are easily found so to harmonize thaf the pocket 
exception to what is most approved by the eye. 
I notice that tho use of ground (roughed) glasses is attended by 
i i as a consBqufluoe, more gas is required, and, therefore, an 
additional quantity of heat produced. Under (lie most favorable conditions, 
at least one-fourth of the light is absorbed ; and when the glasses lose their 
color a still greater quantity, varying from a third to one-half Everything; 
Med not be given up to utility, nor must too much be yielded to appearances. 
A middle course is the easiest and the wisest. All kinds of gas glasses, espe- 
cially thoae used with fish-tail burners, nmv U> made sufficiently ornamental, 
U the lower parts were left [lerfeetly bright The light would, in that case, 
be most abundantly diffused, exactly where it is most needed ; whilst comfort 
and economy would be easily and pleasantly combined. 

Ventilation is a subject much too difficult to bo discussed in a few pagae. 
Some general directions are all that can lie promised, anil it is hoped they will 

pr.vr mfnrlrmt 

Taking any number of houses in a given locality, it is not to be denied that 
those well lighted with gas are more easily and efficiently ventilated [ban the 
others. Spontaneous ventilation, that which affagfpnaly imitates natural 
prooeeaes, is greatly promoted, and indeed ii 
whose walls, and « " 
stances it is imposaibla It 
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riniffss just tli- Tilled might lie greatly assisted by the udmisBion, by 
I nL'lit. ati'l :ii iiM eeagone, of a certain i]uanllty of cold air into the 
il )>;ij;:ipcs r,f ,i house. An opening ia a door or window, property 
■ I t'nirii wcatb-r. mid on llic most sheltered side of the bouse, U all 
ii|iiind. Partition walls, and other;' which arc battened, usually supply 
- r,r indirect I'l.ii.iiiniiimtion. Mwwn doors and ceiling?, with the roof 
ii >ii=c. No I n.-i (■ -r system of ventilotion tin be adopted tbau. to admit 
rly reflated <|iiantity of air, in this way, to particular rooms where It 
iiddcd. Taking the air from the top of the bouse, that is, from the 
-ii-.ul of the bottom (inc. kitchen anil other domestic olEeesd, it is always 
i| wli'jlesoni". In many instances advance* mijjht be taken of a 

nr ii kK.ki: L'-i'l:i-?. or a book-case to conceal an opening in the 
nir. tlie nearer tin- ceiling the better, asy ten or twelve inches sqnara, 
iu-_-r'SH of air. This should be covered with perforated zinc, to keep 

'-. niul filled •'.[• with a HidW-iior nd- i='nhlc nt pleasure 
11- i: ; i.biH fi.r icii-ihciii-.-. nm'iy |-erwrw arc pn-.iilv ir.-nMcd abo-rt 
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candle*. nl.Sd.wH) cost only 1}A; which is less timet one-fifth the price of 
candle*. Compared with wax candles the wst of gas light will be ono- 
nzleeotli. 

In Comparison with the cheapest kind of lump oil, the cost of lijHii from 
gas will bo lem than eue-iiftli, and compared with sperm oil only one-ninth. 
Gas ia admirably adapted, and is coming extensively into use, for wanning, 
ventilating, and cooking ; and fur many other purposes botn domeatie and 
comm-rciFil. Cooking by gna ia easily understood, and ia very cleanly and 
convenient. [D many other respects it possesses advantages so peculiarly its 
own. that it needs only to be fairly tried to realise all that enn he said in its 
(fcvor. Roasting by gas is the perfection of Hint part of the cnlinary art. 
■iius prepared. Iiodi in tliivor and nutritive properties, in superior to 
it cooked by an open tire ; and this is as applicable to the smallest, as it ia 
a the largest joints. In baking cakes, or pastry, the requisite knowledge is 
i few hours; the heat being regulated with such accuracy aa 
lure success. In warming by gas it is desirable ihat the Store 
Id communicate with n Que or chimney ; but always in svich a manner as 
that, whilst the products of combustion escape, aa much as passible of the 
heat might be retained in the apartment. 

J\VKs-ni;ATR,ss IN i , ll[.<.>lilMETBY. 
The anomalies presented nt times in the process of treating, with hypochlo- 
rite of lime (commonly called chloride of lime) the standard test liquors of Gay 
tin ■» , hare just been explained bi MM. I'Yfdos and Gelis. A normal aolu- 

! hlorite having, at the end of some time, lost its standard 

value without having lost its bleaching power, these chemists examined the 
id that a pert of the hypoehlorous acid was changed to chlorous 
acid, which blenches indigo well, hut dots not act on the arseuous acid 
employed in Che process of Gay Lnssac 

This tact it of (Treat importance in commerce; for on examining a hypochlo- 
rite oflimo or soda, the merchant or dyer is not anxious to loara the quantity 
at odd present, but wiahes to know the quantity dI coloring 
matter a given weight of the hypochlorio will bleach. 

and Qelis have therefore sought for a better process; and after 
employing it for four years in the lino establishment founded by them on the 
■ ■!. !i ii lot the benefit of ihe trade. They replace the arsenons 
acid with hyposulphite of soda, a salt thai ll defialnl in romponition and 
unalterable of itself, and which chlorous acid destroys easily. It is very 
soluble in water, and not poisonous, and therefore every way p roll Table to 
the arseuous acid. 

Excepting this substitution, the process resembles that of Gay Liissac. 
a77gninrmesofcryBtalli«>d hyposulphite ofsodn dissolved in 1 litre of water, 
constitutes the left liquor, corresponding to the arsenical solution of Gay 
I/tesoc. After having taken It) cubic centimetres of this normal liquor, 100 
part* of water are added and some drops of indigo ; and as the hypochlorites 
are generally alkaline, and since the byposulpliite of sods does not decompose 
readily eiecpt in an acid liquid, sonic drops of sulphuric acid, at* added, ha. 



. 
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lbs solution of hyposulphite hue been previously diluted will] water, there 
no dinger tjiat tlio hyposulphuroua acid will bo immediately decomposed i 
consequence of the slight oieess of sulphuric acid added. 

This hyposulphite is also an araeHwit antidote of bromine and iodine, 
are largely in use in the operations of photography. 






ATOMIC WEIGHT OF I 

Prof. J. W. Mallet lias, during the past year, accurately re-detei 

atomic weight of lithium. liiTi:-1i>l'iri> a (ml fully .-. uliril j.-'itit. Prof! M-, by a 

series of analyses, bos shewn, beyond a doubt, that 86.89 must be taken a* 

tbe equivalent of this metal, a number corresponditiE; to 6.95 upon Uie lijdro- 
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In Mm Scientific Annual Ex the year 185G, an investigation of a 
<>f I'liNrikiililo corapoaition by Dr. A. A. Hayes, is given. The 
imposed on him by tlioao having an interest commercially in mi 
the article being removed, wo can now state that the remarkable 
named by Dr. Hayes rock guano, abounded in Monks Island off tbe coast 
Britieh Cuiana. In the experimental course adopted for the purpose 
explaining now comminuted fish bones and animal matter could form 
compact, and hard rock, which some persona considered as a lava, it 
demonstrated that the decomposition of organized bone 
water, offered imiula of great interest to chemists and 
lowing ia a brief abstract of the results ubiaim'd: — 

Where bones immersed in water, either pure or saline, are 
temperature of SO" F., a fermentative decomposition of the 
ow nn woceg and continues for some time. The gases evolved 
tbe acids and ethers usually produced 

tha auiphur compounds are also present, air lioing freely admitted. Ths : 
Brihaftti llwiiai 1 I me broken, feta and oils an icparated, while a (.up.T- 
Hcial breaking up of the structure of the bono occurs ; i ranalucent bonea, hit 
Rah bones, become more opaque, and an evident chemical change of compai- 

[iivi :'ilv..!ii' :i. 

TUo water l>oeouies greyish in color from suspended 
the whole aeries of nuida known to attend organic decomposition in 
of aiotiied compounds, but most remarkably 
papers. At a certain stage of the 

lln: ilui'l either from pure water,-or saline, or sea water, will bear 
300° K, and a coagulation of albuminous compounds ensues, tlmftaid 

Tested lor bone phosphate of lime, this salt is found to be present in ths 
e proportion as wo find dissolved from ii 
Hon, and without further examination the case might be passed m « 

lo milution of bone phoapbah i-i ■■ alMi ■ solvent, 

ia be used to separate tlio bona pbosphaM 4i 
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and a moderate heat, or oven boiling, bo resorted to, the whole of the bono 
phosphate can be separated, leaviug a clonr lliiid, which, tbus deprived of 
most of Its OBjauic matter, readily passes the Alter. 

On adding to this filtered solution an animoniacal solution of lime, an 
inatwit ebundniit jif-i:-i | iii.ii luii of a hydrated salt takes place to such an 
extent UiaL foe frhnJc liiin becomes, a jelly in consistency. This salt is prin- 
rtually bone phosphate of lime, cronate of lime being present, besides other 
organic sails of lime. 

I hoeptioric acid thus separated from tho banc in putrefaction, leaves 
the lime base in the presence of arsenic and other organic acids, for th* 
carbonic acid to unite with and form carbonate of lime, at tho same moment 
fkorphoric acid tfuwfi'M tn the fluid without preventing an altaiim: reaction. 

Recently prepared bone phosphate of lime can bo decomposed by a cur- 
rent of carbonic acid in pure water; tho bicarbonate of limo separates partly 
aa carbonate and partly remains in solution. Ammonia causes bono phos- 
:. 11. but tho nitrate contains much phosphoric acid, which is uucora- 
biucd with an earthy base. 

. ! which dissolves phosphoric acid from the bone, also holds a small 

quantity of biearbouatc of lime in solution, but tho alkaline action is not 

wholly duo to the presence of tbia compound. It appears that a portioti of 

. hi other animal organic bus.- Ijnlds the- phosphoric acid engaged at 

the momcut "fits separation. 

In two cases of poisoning by phosphorus, which were chemically ex- 
amined by Dr. Hayes, Uie contacts of the stomach, and even the parts of tho 
tissues, altered by tho phosphorus were strongly alkaline. Both cases 
atfonkd a compound in which the phosphorus as phosphorous acid Was in 
union with organic matter. 

This elimination of phosphoric acid in tho progress of putrefactive fermen- 
tation, explains, as bad been done, the formation of rock guano. It show» 
08 how readily bones give to sea water and other waters their phosphoric 
acid, In cormection with physiology, the experiments show ihnt phosphoric 
acid may exist iu tho tissues, although the compound be alkaline or neutral, 
■ ':, - .■'■i:iie may pass away or be so placed without the disturbance 
which Bight have been expected. 

■ r has more recently shown tho solubility of bones Id water, but it is 

Bible the beautiful decomposition hero described may have escaped bis 

I COMPOSITION OP THE DEPOSIT OBfiUMB HV THE 
EVAPOIIATIOIf OF SEA 1VATEB. 

■ .ti-Ii On the composition of natural w:it.r.7, DtnM BB for 
s, by Dr. A. A. Hayes, has demonstrated tho exIMeMi ta nil 
?rtain organic Baits, which, present in only minute qnan- 
.y relatively, have yet a very important and n-ido liearing on the origin of 
cemented rocks. II '■ (an, '■ 

new the composition of sea water, oi 
materials which form the saline parts and knowing is r 
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w analytical processes. A part of these results baa been published 
in the proceedings of die Boston RuUMp of Natural History, while some of Iho 
more important eooduaoni have not yet appeared. Tho presant article U 
itiu-iiilr-d to illuslrale the method resorted to in a particular case, and to gi 
tho composition of the mailer which forms by the evaporation of sea tttw, 
presence of s large volume uf the water, and excluded from matters ill suapt 
Fi.m, iu it-« Million lo the new Guts. Analysis I mil shown that the water of I 
Oarribeao Sea, at different depths and in different months of the year (whit 
from the currents and great evaporation, mny be considered as represej 
tfcs main composition of sea writer), contained organic sdtB of lime. O 
which, tli" ■.-mini', was easily recognised, while one less easily d 
awaits further examination. This fact, established by analyses o 
samples, suggested the importance of a re-e lamination of the deposit which 
Kills (Vein MMMtndad sea mtm affected by heat, although the deposit ii 
the water of sea-going steamers had been analysed by skilful el 

A moment's consideration of the circumstances allows tlint itit- ; 
pump of the boilers of a sea-going steamer must take up an average of tl 
itcn through which the vessel passes and re-passe*, and a 
deposition taking plan- in the ivnter of the boilers would represent an avert 
composition in the earthy salts susceptible of deposition. The fine steam. 
i.i| tin' t'ulluis line to Liverpool fruin the port of Sow York, are provided w 
I., BmoomgKMBd In large pari of vertical tubes, formed of fine brass, drawn fn 
ingots. The water of the ocean is pitmjn .1 into horizontal reservoirs, fti 
which it rises only so rapidly as tbo evaporation demands, and hence a 
deposition taking phiee iu tho brass tubes will be (roe from suspend 
impurities, and represent such compounds, whether pre-existing in the wat 
or formed in it by heat as it becomes concentrated, while abundance of wa 
is present A quantity of this deposition obtained from the polished tx 
brass, when subjected to analysis, gave about twelve por cent of su" 
of magnesia, to about eighty- three of sulphate of lime, besides p 
lime and other products. 

The sub-carbonate of magnesia results from the aetion of the Organic m 

at l.ru magnesian salts contained in sea water, as takes place in ■ 

analysis of sea water, and hence this decomposition, which had been r» " 
to Ih* presence of bicarbonate of lime, becomes a simple c 
decomposition. Experiments show that bicarbonate of lime does not da 
pose magnesimi salts, but dissolves with them; while carbonate "of 9 
imiled wi(h magnesian salts, decomposes Item: the action 
presence of sulphate of lime. A portion of carbon derived from one of ll 
organic acids by the notion of heat, is always present, as is also a silicaM i 
Inn, ivhi.il had bean dissolved in tho water. 

The phosphate of timo found is not bone phosphate existing in the wi 
but the phosphate containing buo proportions of base to one of acid, as S> 
by Dr. n»ycs to result in all cases of decomposition of bones in wi 
oither pure or saline. The action of this organic salt, proved to exM In 
cementing rocks, is a subject to be considered by itself. 
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A correspondent of the London BuOder gives the following results of bis 
wtperimcnls upon rancid oil 

The following substances will prtvent oil from getting rancid. ' — 

1. Street spirit* of nitre. A &w drops added to the oil. The effect is due 
to the nitric acid of the spirit, oxidizing every thing but the oil itself The 
laaarqgn has aelUty to do with it. 

*. Creosote appears to answer even better than the last. 

3. Uelhylic alcohol (common "wood-Spirit"), if added in smi.U quantity 
wail, will prevent its putrefaction, probably from the creosote, Ac, It contains. 

4. Hypochlorite solution. TUo hypochlorite of soda u) about the best, but 

"saj solution of chloride of lime does very well, shaken up wftt tin 
oil: when required for use, the oil may be decanted from the top, or drawn 
off with a syphon ; nr let the mixed oil and noluJion lie poured upon a circular 
fillet, thoroughly wetted with witter, and placed in a funnel, when the solution 
will puss through the Alter, the oil being left. Any liquid which Horn Mi 
perfectly mix may be separated in this manner; the tilter paper to be pre- 
viously wetted with the Quid intended to pass through. 

of charcoal, soaked with diluted nitric- acid, I have found 
to poseese similar properties to the above. 
Substances that will make rancid oil sweet : — 

1. Sweet spirits of nitre. 

2. Creosote (very uncertain — cannot bo depended on). 

3. Metbylic alcohol (aery uncertain — of little use). 

4- Hypochlorites (quite effectual in a few hours; in a few minutes if boiled: 
the dVy "ills are or little use), 

5. Peroxide or manganese (vary good). 

ft Animal charcoal (very good, but takes a few days, unless boiled with 
the oil). 

7. Charcoal (of no use tinier boiled with the oil : that from becclueood is 

M£ 

IafPROVKMENTS IN TUX. UAXUFACTURE AND PREPARATION OF 
OILS AND FATS. 
OH from the Atvcad., Fair Trie.— The Avocado pear tree (Laurw Ptrrta), 
■ native of the West Indite, produces a highly oleaginous fruit, which yields 
an oil that promises to be useful in the arts. The Governor of Trinidad lately 
fccwardod some specimens of tins oil to Prof. Hoffman, who states that the 
oil has an acrid principle in it which he has been unable to separate, and abo 
contains much mucilap- ; hut that when treated with a email quantity of aul- 
phuric acid, after the manner practised in France lor the refinement of rape 
oil, a very excellent oil fur purposes of illumination was obtained, being, in 
fact, nearly as good as sperm oiL The oil is also very "-* the manu- 

facture of soap, cither in in nnbleech**" -* Sleached 

«ith eUflflMt 
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ANNCAL OF 6C1KNTOTC UlSCOVKHY. 

Pufeaimed 0&, — A patent bus been taken out in Englund. by 
Parkes, for t renting oils wit)] tie chloride nl sulphur, irhSob ehl 
character, rendering them similar to vulcanized india rubber, and insoluble in 
min'.Tjil naphtha and sulphur? t of carbon. Hehea 
of thn chloride of (■■ulpluir with 8 purls. I.y weight of oil, up 
when tlio combination of the two is effected. This vnl 
stated, can be mixed witb gutta ptrcha or India rubber, to cheapen U* 
manufactured articles made from those materials. 

Oil far Painting.—?. Goutier, of Paris, has taken out a patent for treating 
poppy, linseed, and other oil lor mixing with paint, by adding b> these oik 
slightly heated in a caldron over a tire, sulphuric acid, renin, mnn- 
gamesc, and litharge. One pound of oil of vitriol and 1 pound of maugsneai 
arc sufficient for 10 gallons of oil and 10 pounds of resin. They roust b* 
iddod cautiously, and stirred well for three or four hours. 

Products of Castor Oil — A patent has been obtained by Wilson and Putin 
of London, for an improvement in treating oils to obtain a new elastic pt» 
duet, Custoroil ~u> placed in a still, and the temperature of it is raisi d 
or 6S0' FaL — superheated sleam being used in heating. As the act of d> 
< m at this heal, it is found that when about one half of the Mfr 
: i still have passed over in the form of fat acids and 
few drops of a milky-while substance also come over. The heat 
on; and the distillation stopped. Ou the interior of the still then a MV 

" a peculiar spongy elastic matter, which has an offsnaiVB 
removed by a current of low pressure steam, and washing witb a solution of 
the carbonate of soda. We understand that this elastic product poeaaaa* 
wmc of the qualities of India rubber. 

A Mr. Durant, of London, has also obtained a patent within the past nat 
for extracting a very clear oil from the castor beans. The outer skin is fin* 
removed by rollers previous to the crushing and heating of them. This «av 
pte improvement produces a clear and lino oil, which it is proposed local 
" the outer cuticle being then applicable tor manure and otutf 
purposes. By this process the thicker portion, or stearine, which is now loat 
(by being mixed and left with the outer skiu or cuticle), is obtained, andtW 
oleaginous or thin portion of the oil La not colored and deteriorated. 

Oil from Petroleum and Owl.— Mr. Bancroft, of Liverpool, has bMf 
patented a method of manufacturing oil from petroleum, or i 
in Bunuali and other countries of the East, wliicb process is as fclloi 
The crude petroleum, or earth oil as imported, if placed in a cast iron 

■ ■ uutruction, to the centre or body of which a spiral worn of 
copper is fixed, attached to a steam pipe passing out of the side nea """ 
)i.:\ :, mil. j.rul coiriuiuniciitiiig with on ordinary stfiiiu bmVr <■ 
a pressure of 60 lbs. to the square inch. I bo copper wi>nn should b* 
at Hie top, and terminate one foot abovo the cylindrical part of the 

) loot within the dome. Tlio still should be supplied nirli 
Copper condensing pipes placed in uo iron or woodeu cistern line.! with laai 
which is to bo supplied also with a steam pipe communicating with tba f " 
*uid filled with water The stiU being charged with the crude 



CHEMISTRY. 237 

first part of the distil lalion is carried on by the aid of high pressure Bteam 
being passed through the spiral mm until the most volatile parts, among 
which is euninn, are driven oil'; the steam so applied should not he less 
(turn fifty, and not more than sixty pounds' pressure to the square inch. 
l-'ii'ry pounds' pressure is found to answer in practice. The distillation is 
then continued, aided by a geutlo lire placiil underneath the still, until one- 
(UYh part of the contents of tho still have passed over into (lie receiver, and 
that one-fifth pari, is found to ho eupion neatly pure. The contents of the 
re l hen discharged into another vessel, and kept separate from the 
further distillation, which is continued, the lire being urged und the gleam 
supplied to the still, until the remaining ninefy-iive parts, or nearly so. have 
passed over ; these w ill be impure enpion, Hj:ii is. eupion mail lined with other 
Carbo-hydrogons, holding a large quantity of paraffinc ill solution, and called 
eupion oil the production of which is the object of the second course of 
dktiDfltion. During the latter part of this distillation, largo quantities Df 
parafflne and a small part of pyrolaiuc pass over: and great cure must be 
taken to keep the condensing pipes at a. temperature of aiiout 90 degrees 
Fahrenheit at the middle of the distillation, gradually raiding it to about 190 
degrees Fahrenheit- towards (he etui. This object is obtained by means of 
■:':■■■■ i i;i" !'.i--.i i ■.■ .!i " ■ !:■■ ■■■■:■: i ■!■ =_:.--■=.■ - 1 ::: I ae rcliiccnilorv cisO in 

surrounding the condensing pipes. There Mill remain a residuum in the body 
Of tho Still after the charge lias been worked off, containing a large quantity 
Of parafflne; this is placed in an iron retort (similar to those used in gas 
works), and is heated to a low red heat ; paraffine vapors pass off, and are 
Condensed by means of a straight iron condensing pipe, of at least three inches 
in diameter, issuing from the interior of the retort, and maintained at a tem- 
pwsturo of about 12(1 degrees Fahrenheit, by passing it Ihrough a cistern of 
bot water kept at a uniform temperature of lyn degrees. Fahrenheit, or there- 
abouts, throughout the distillation. The impure paraffins thus produced U 
mixed with the eupioii oil before mentioned, or it may bo purified. 

Treating Bitumiwms Mineral I'tvi/it'l.* far tins KsJraction of Oils, &c — M. 
Barry, of France, has recently patented some improvements in the treatment 
of bituminous shale, Boghead mineral, and other schistose bodies, to obtain 
various commercial results therefrom. The produce is, highly rectified 
mineral oil, mineral oil for lighting, fit unctuous paraffine oil, and mineral 
grease. The inventor uses retorts lor decomposing the schistose bodies, and 
a receiver. The pipes which conduct '.bo gases fi'"m the retort, enter partly 
into the receiver, which is placed at some distance from the retorts ; a con- 
denser, provided with refrigerating tubes, condensing the raw oils and ammo- 
nincal waters, furthers formed of wooden cases, lined with load, and pro- 
vided each with an agitator, are employed to place the oils, after their separa- 
tion from tho thick (ar. in contact with 5 per cent, by weight of sulphuric acid. 
The matters must be agitated for about three hours, then left to nettle down, 
and drawn off into a second purifier, placed uudcr the first, where they have 
added lo them about Q per cent, by weight of caustic soda, or a sufficient 
quantity of lime water, and the whole is to be well stirrei for w*«iA toari. 
The distilling apparatus for torw (&*,'•» was* 
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:1 of a cucurbit, placed over the furnace; it is fitted 
clearing it out, and c> mi mini rates by a pipe with 

s of distillation are iliwhargssl into !i receiver. After 
oils to a primary distillation (to separata the semi-liquid 
lln.' i.-ii:iiil..:.i. lln-i ..I" lii'iiti-.l successively with sulphuric 
and lim* water, and are then re-distilled in the 

s separated from the thick tar yield (under a prop«r] y-regulalai 
distillation) first, the light MMU oil ; and afterwards, 

Tin* distillation may he further proceeded with, l.nl ibe 
be progressively increased, and the product resulting will be unctuous oil, It 
for pressing and lubricating. A nearly liquid tar will still 
cucurbit, which may bo converted into a black (.Tease by mixing it with 
soda After being well stirred, at a temperature ol'froin 70° to 85° Fahr., 

r three hours, saponification takes place, and the tnalter, being 
appropriate receivers, forms what the inventoi 

) oil is placed in refrigerators with double bottoms, 
wherein it is submitted to a low temperature, at which the paraffins will bo 
separated, the remainder being- gathered in bags and submitted to pressure, 
i order to extract whatever little oil it may contain. In the decomposition 
of schistose substances, the heat for the production of the oily matters must 
never exceed 400" lo ijUO Falir.. for if carried beyond, all the gas would be 
converted iDto carbonated hydrogen and carbonic oxide, to the detriment of 
the hydro-carbon at I'd and iiyiirii-tiirljim-tleU liquids obtained. 

Improvement* in As Prqparatian of Oik: — A patent has been taken out in 
England by II. linn, for a lubiicatlii^ oil which can be made by any person. 
It consists of seven gallons of lard or other oil mixed with one gallon of 
crude turpentine. They are stirred together until the turpentine U fully 
incorporated with the oil. It is slated that this mixture also makes ■ good 
and safe burning oil. 

EGG ALBUMEN IN CALICO-PRINTING. 
Some curious statistics have been recj ■■ Jicntlng the extent 

to which egg albumen in i-mr.l-:.yi i.i in r-alioo- printing. This substance is used 
as a medium for affixing upon the cloth certain insoluble pigments, such as 
artificial ultramarine, not attachable in the ordinary process of dyeing, and it 
a new and valuable auxiliary in calico-printing. A single calico-print 
establishment at Mulhauaan, Germany, uses per annum, 8,000 kilogramme* 
of dry albumen, at a cost of 10 francs per kilogramme, equal to 80,000 francs; 
920 eggs produce one kilogramme, which multiplied by 8,000 is equal to 
3,800,000 eggs. One hen produces 200 eggs per annum ; and, therefore^ 
12,800 hens are required to supply this one factory. 

( THE MANTJFAO- 

The following are the conclusions of a^Kpet tni ttii; Y\w,(>rj MAwissaftasrSfc* 
ofsnap, recently read before the London SocakVs c£ >crt»,wj is>.*>ramrfi 
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seta practical CtlpVltoWn and IcHowWbb. After detailing Hie rational* of 

e experiments and p»ii?r.ls hronght fur war J Sir the jiru-1 ten tours, he Said 

| itent relating to the i-.li u]n>oarcd 

practical result, wn tir combining the 

■ ' dianical means without die aid of lire, the object being to 

•oM Uie formation of glycerine. He felt satisfied that much inquiry, and 11 

ri« of aor/urale experiments on a huge scale, 

fctect, before tlie success looked for tan be achieved. Ho says : — 

Pry >rf tbe manufacture now generally reoeh/eo 1 i nreet, ire 
,! !«■ - ■-.:■; :..■ , ■ _■■■ .J ' | |..\. ...■ ■. - i ... I! ■■ [',■!.:■ ].i. ,-.■;.. 
is hnrdly possible to bare a purer or cheaper alkali, 
te process of combination, by tbe joint action of Ream and fire, or by 
only, is simple and rapid, and the treatment of tbc soap, cooling It to 
tmea and then putting: it into bar*, after llic chemical process is perfect, can- 
jt be much improved or cheapened ; but if we seek for new principles under 
Web. tbe saponification may take place, there is room for great economy in 
w raw materials, nnd, therefore, for the production of an equally good, if 
ol superior, article at a very low price 
"At present, from 8 to 10 per cent, of tbe fatty matter used in Boap- 
laiini; is converted into glycerine, and is wasted. Wo make nearly 100,000 
■mi of soap annnaTly, requiring U0,000 tons of tallow, oil, 4c, one-tenth of 
■Men fi absolutely thrown away. 8,000 tons, at IL SO per ton, or £180,000 
er annum, is the measure of this waste. 

" The quantity of fatty matter required to make a ton of perfect soap, ia 
1 Cwt. 3 qrs, lbs., or 1,540 lbs., hut analyse the soap so produced by what 
leans yon may, you cannot reproduce more than la400 R&, not of tallow, 
ut of fatly ncid or hydrogennted tallow, nnd therefore representing really 
at little man than 1,800 lbs. of tallow. Tho difference between 
unmitiea is to be found in Iho glycerine." 



SDIJS. 



IMPROVEMENTS IN THE MAXirFACITRE OF SOAPS AND CAN 

Bkaehiag Rutin for Soop. — J. Buncle, of England, patentee. Thia improve- 
leul consists iu melting the resinous substances by u jet of steam. Ml hoShtg 
10 same with caustic alkali, adding a little salt wben boiling, and then 
asing currents of air through tho resin, which is then allowed to stand 
if a little while until M impurities settle to tho betiom of the Teasel The 
tear is then run oil' and used in the soap boiler, and as resin is Bong plad, 
od for the same purpose. 

'■..■'., Bodies. — It. A. rOghmmej, of London, has 
seared a patent for hardening oil and fatty bodies, by subjecting iliem to 
ba action of a email portion of sulphur or phosphorus at a high tempo- 
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la solution and withdrawing them they will bo found oov.-red with * 

An Improved Soap caBed " JapotiUoUtu." — The invention contifti la ■ 
facturing a gelatinous soap in the following HUH r — 

" Supposing (says the patentee) that I wish to manutnctiuv one 
Ova hundred pounds of the said soap, 1 proceed as follows: 1 Unit pour in a 
capper boiler about eighth-eight gallons of god water, and mix with it 
one hundred and twelve pounds of crystal soda, or about 
of salts of soda. Two or Hire* hours after the soda has been in conUC 
the water, I agitate the mixture, and add to it about one hundro 
twelve pounds of common hard or soft soap. The fire being pla?' d 
furnace, 1 leave the mixture to be hasted until the temperature attaJo* fcrtj 
or forty-live degrees centigrade, when I add to the liquid 
pounds of Russian or American pcarlash; 1 well mix the whole, and 
the soap is nearly dissolved, I suspend in the middle or the copper * 
linen bag, containing about seventeen pounds of pounded quick! baa- 
linen hag, strongly tied at its upper extremity to avoid any of the Hi 
leaping, mURt lie immersed in the liquid to a depth of about eight inch 
" When ebullition has commenced in the copper, 1 slowly agital 
liquid mass, and pour therein about live gallons of mucilage of linseed, s 

or psyllium seed — after which, I add seven and a half pound* tt 
T about two and a half pounds of calcined alum. When the l 
is well mired hi the copper, and the liquid presents the appearance of 
perfectly homogeneous, I leave it to boil ou a slow lire during three qo 
of an hour, Tho Are should then be extinguished, an.l thi 
over. "When the ternnerature fulls to fifty-five or sixty degrees, I pol 
liquid into barrels, where it becomes solidified in about : 
(supposing that hard soap has been used); if otherwise, it will renu 
a gelatinous state.'' 

Lajwrte's Improvement in Candle Manufacture. — if. Laporte, of Pari*, hi 
obtained a patent for the following improvements in manii 

The invention consists, first, in the employment of a tubular wick, 
posed of ■ great many threads, woven, plaited, or otherwise united 
also in the employment of a jacket or case round the moulds, capable of ' 
heated from 113° to 133° by steam; also, in a general process 
India, composed wholly of vegetable wax, or having vc_ 

The manner of currying this invention into effect is as follows: — To tub 
two hundred weight of candles, for example, take 60 parts, by weight, 
vegetable wax, and 34 parts of tallow, or of eocoanut oil, or other iuit* 
oil, or of any Catty liquid or solid body suitably prepared, and heat toe m 
to about 1 D4°, by means of steam or a water hath. The fatty body hi ot 
bined with tho vegetable wax, for the purposeof rendering the vegetabh * 
less friable and brittle, and of increasing tho intensity of tho light. Pre** 
to melting, the wax must he crushed up. and then thrown, together with' 
tallow or fatty matter, into a vessel containing water, aeidul 
acid. Tim mel tod mixture tmiat he, avowed. «i wnaia \iniil it I 
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cieutly Quid, when iL is drawn nil' into another vessel, where it. is left to get 
a little cooler, nit ■-vcu t ■mperitttire 1 fl'ij miiintninnd throughout the mass by 
keeping it well stirred. The mixture is next run off into moulds containing 
wicks, and heated, as before stated, up from 112° to 132°; and the tempera- 
ture is gradually lowered doivu to from GQo to 117", when tilt? caudles may bo 
removed from tko moulds. The wicks may ho composed of from BO to 150 
threads, woven, plaited, or united in any suitable manner, to form a capillary 
column, large in hulk, and at the same time very divided ; and they may be 
made to burn either so as to require Huufflug or not. Vegetable wax, if sub- 
mitted to too high a temperature, turns black; while if the temperature bo 
not high enough, it curdles, ami does not ;.>roduec a perfect candle. — Newlerii 
London Journal. 

IMPROVEMENTS IN BLEACHING CLOTH AND PAPER. 

Two patents have recently been taken out in Europe for different methods 
of bleaching. The one byl-'ierre J. Ravi*, of Parts, is quite an original process; 
he employs for this purpose cliloroform in a state of gas. The cotton fabrics 
are placed in a close wooden box to which steam is admitted from a boiler, 
at a pressure of (it) lbs. to the square inch ; this box contains a liquor made or 
carbonate of soda (crystallized soda), of a strength about i' in the hydrometer, 
and the goods are steamed in this for about two hours, then allowed to cooL 
The box must have a safely valve on it. and an emission steam pipe. After 
this the goods are taken out, dripped, and placed in another close wooden box 
lined with lead, but communicating by a pipe wiih a chloroform generator. 
■■-' - of an earthen ivarc v. .-.-tI inio which o lbs. of bleaching powder 
(chloride of lime), 3 lbs. of Blacked lime, a quarter of u "pound of alcohol, and 
91bs. of water, arc placed together and stirred. About one pound of hydro- 
chloric acid is then poured upon these materials, when the chloroform gas 
begins to generate, the cover is then put on the generator, and the gas coo- 
ducted by a pipe into the leaden chamber which contains the fabrics. Tbia 
gas half bleaches the goods in the course of an hour or so; when hydro- 
gen gas is introduced into the box, to expel luu ehloroibnn. The goods are 
(hen submitted a second lime, for a few hours, to the action of chloroform gas, 
made of a like quantity of materials, but distilled I't'.'ta ;i zinc reLort heated to 
145" Fall. After (his operation oxytien pis is admitted lo the goods, which 
imparts to them a bluish shade. They are then taken out, washed, dried, and 
finished. 

The other patent is that of IT. Ilodgkin^on. of Hellast, Ireland, and consists 
of a steam-tight box hall' filled with bleaching liquor (chloride of lime] heated 
by steam, and having within this box a revolving wheel made with apart- 
ments containing the fabrics to be operated upon, Each apartment has a 
door to put in and take out the goods, also opening in the bottom, to allow 
the entrance of the liquor. As this wheel revolves, the goods are dashed, as it 
were, through the hot liquor in the box, aud are thus bleached rapidly and 

By the common metiioti of bleaching, the liquors used, ate tei tuVi, 'oecansR 

the chlorine gas ia expelled by a very moderate neat, avtf. aa fee ga& wgemMa* 

11 
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far more rapidly when lint tliati cold, it certainly can be gated, and ibo 
Cess accelerated, by blenching in tight boxes heated by steam. 

Bleaching Pap.. Puip,—iL DidiA, of Paris, has prepared the following 
method of bleaching paper pulp: — Hb immerses iho jtutp in * Bolutic 
blonchititr liiLiior, which is made by Bill, urn ring chloride of lime in water, 
using the clear !i t i-. mnl then pas-sos. cjirliouic ncid ga« through it. 
staled it! It an iin[.n.vi-"l process for bleaching both pulp and textile 

Blrathiii'j Strar- t'litp.—la tbe specification of a patent lately git 
J. Cowley, audi), p. SuMym ^L-.^, :. ia stated that in bleaching 

pulp the liquor {chlorine) use tboot one and a hall" to two degre 

Twaddle's hydrometer, in stie-. H "., that a lower strength will not bleach U» 
pulp, and a stronger liipior will Injure it, and not produce ao good a ooloz. 

Wi> i: r.i:. -i ■;j',\- ■ -,... ling, it is oarefttllj ratobed, sad as 

as it assumes a reddish Color, just merging on the white, a jet of stea 
cautiously lit on ..:.. : . . niituvd for two hours, until the liquor bas nUaiiu 
a bliHiil heat, or aboiir h .m)«. at which temperature- it is maintained (or 
two hours longer, when the straw will he completely bleached, and flt Rr 
the beating engine. Unless the steam fa gradually introduced, the color will 
not ce ip..i:i 

ON THE filAXOS OF THE ATLANTIC. 

At a recent meeting of the Boston Society t>f N"at. His., Dr. A. A. Hayes 

presented the following paper on the Guanos of the islands of the Atlantic 

A hrm t two years since, an cmerprisiin; eouui.en-ial tin rl in Boston dis- 
cover! ii on llniikii ].-!.i!ji].— a small Island off the coast of Guiana, a remarka- 
ble r<»k, rowi-in,' a deposit of the kind of guano now so well known, a* 
coming from rtte All mile siile of South Amen™. The rock ami guano were 
sent lt> uul !m l.i ..:■>! .1:1 l_, .-is, and [hiding bu'h tu possess a high eeonomi' 
eal value. I recuniincudi-d th.' introduction of them as sources of phosphate 
of lime, I'nr iiin'n -ultur.il pur(i..--es. A kirsre t[ua:it;ly of these products has 
been importi-il, ami numerous nnalv-i s In- nivselt and others have shown a 
considerable ,uiii;.n..itv in ih..>..m ] ..Mtioi 1 '<,f thousands of ions. 

In ihe s,,., ,„„.„ „i,i,-li t have .all.-d Guano Rook, wo have irregular 
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Mndrtulie aggregate! and they show individually as the grains of sand in that 
(ode In the guano-rock, this individual] ly is cntin'ly lost, and the eye 
iletr^U nothing in the close-grained ;uid compact handed mass, which indi- 
cttoa in origin. Indeed, it would be difficult to find two bodies mi; 
call 7 more diverse than the two specimens before you. It is to this loss of 

■ ■■ ■. '■:!■■ .1. 
rock, that I wish especially to call attention. 

IWb guano-rock baa a composition not very different from that of Hie 
•fwtaesoua guano; both, however, present a very novel result, by analysis. 
In stating the composition, I purposely omit several constituents which occur 
In ntinnte quantity only, and keep in view the bone phosphate of lime mid 
organic matter, as the prominent constituents of both. 

100 para of the Guano Rock consist of, Moisture, 0'80; Dry Organic 
Acids Ac, 1 1 -00 ; Sulphate of Lime, 7-BO; Bone Phosphate Lime and Mag- 
nwia, 11040; Sand, 0-80. 

loo para of the Arenaceous Guano, from below the guano rock, contain, 
Oombtn«l water, list; Dry Organic matter, 160; Sulphate of lime, 7-00; 
Bone Phosphate lime and Magnesia. 11 til ; Sand, 0SO. 

Considering the mineral matter of each, that in 100 of guano rock weigh? 
88^, in 100 of arenaceous guano 01 ^ ; the proportion of bone phosphate 
of lime and magnesia becomes 110 nearly in each, when an equal weight 
is taken. The question, from whence does phosphate of lime, of this 
composition, come? at once arises in the mind of any oue who has a 
recollection of the composition of fish bones, and especially the composition 
of the ordinary Atlantic guano of the Avon, and other Islands. In 100 parts 
U calcined ox bone, there are 86 ports of bone phosphate of lime and mnguu- 
u. and 14 parts of carbonate and silicate of lime; rarely fis-j parts as given 
by Heintz. Fremy has recently classed the bones of man, elephant, lion, 
□alf, kid, ostrich, serpents, codfish, and other llsh, as identical in composition. 
I hare found the bone phosphates of lime and magnesia, in tbo burnt bones 
of the halibut, to equal 8S-S0 per cent., wliile the buna and organic matter 
rf the vertebra of this fish, as extracted bj acids, afforded S2 per cent, of 
■"■■'. Taking, therefore, the highest result on any Hah 
bones, we have in the dry matter only 93 per cent, of bone phosphato of 
line and magnesia, while 10(1 parts of the dry mineral part of the gasa 
aflbrd tho phosphoric acid sufficient, when combined with lime, to produce 
lit parte of the same salt. 

Aa ire can look to no natural source for bones having tho composition oi 

guana rock, we inquire into the chemical influences exerted while the excre- 

, with mora or less oi other unimal remains, undergoes 

deooBipiisiiiou al a temperature never lower than 85° P., moisture and water 

being present. 

rni'nt nhows that under these oonditioiiB, the patramction proceeds: 
tnoof adds The bones of the luilibut give W 
■alto, at tho expense of a portion of the bone. Abstfiu*''" 
none, leaves in excess the phosphoric acR 
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water. Recurring to tho composition of garHKj-KUk 

ink mils and other organic matter, id much larger than 
the guano from which it was derived. The pi.-.- 
are modified by tbe presence of these compounds, lull 
ctiruigo is that from a granular to a compact solid. This change could 
effected by infiltration, us takes place from calcareous W»V i 
rock guano in above tbe mesa producing tbe soluble organic salts, it is DM 
sary to consider another condition. Wh.n unr.r lmliliriir 
i-dluiMii evaporates i'ii .in tbe surface of the earth, pure wan I 
while tbe saline and colored organic compounds remnin at or near tho smth 
In accordance with this law, the saline matters which can be disaobrod, • 
. matters which can be suspended, in water, rise to the sorfct 
and Ko long as capillarity can act, they are deposited in tho porous pari 
gradually tilling the pores and consolidating the surface. Poubtksa, wb 
this process is proceeding, rains carry hack a part, which is to he raised anw 
until Dually the surface reck, no longer pervious, becomes cemented into U 
compact stato it now presents, by this action of capillarity. As the matsri 
of the gnano-rock has been organized at oik- time, and may now bo conaafc 
ed as mineralized, the specimens present a fin6 illustration of i 
minor natural forces in changing tbe physical conditions of tnaiw. as aroBl 
''imposition. On the other hand, the putrefaction offisliratnjil 
Mag ■ ten accompanied by tho formation of acids, we are able to Inn I 
their souroM tbe organic salts of lime, lis well as the phosphate of lime, which 
analyses show to exist iu sea-water. 

OS THE ruETESTION OF TILE OXIDATION OF METALS. 
Thnsi! lirnili.ir wiili ■ -1 . :■:; i ..I 
that zinc exercises positive relations with regard to most other metabv 
other words, it possesses tho power of keeping thein in a negative state wl 
in contact with them. In this negative state they are incapable of i 
UD r.viiiiliiriiiiiuii with oxygen, and tins circumstance may \ 
much advantage to the prevention of tho Oxidation of machinery, 
■h parts of it as, in the case of marine engines, are liable t 

Many instances will at once suggest themselves, in ' 
h manual labor might be saved by [he simple contrivance of I 
er a ring or a slip of line to the metal to bo preserved brighL 
bo especially applicable in the case of bayonets and rifle barrels ; and • I 
a scabbard would prevent rusting of the sword. 



Djiout In! nevertheless undeniable fact, that no kind of i 
has received less benefit from the recent progress of chemical knowladgl ! 
this country than tho fabrication of alloys. This ' 
when wo consider the enormous field open to inquiry, and 
the liorvest to bo there gathered. A. new alloy is really 
to society; and although the apathy of sciontific men with respect I 
>rt haa hitherto led to the production tit verj lew wjeXv l 
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ono example may ba cited where a large fortune has followed upon an 
invention of thia kind. 

The origin of the word, iv~ applied to metallic compounds, is no doubt 
coeval with the ago oftho ao-cahed "noble" and "base" metals; a form of 
language naturully leading io the conclusion, tint when any noble metal was 
mixed with a base one, its nubility was " allayed " or "alloyed," and conse- 
quently diminished. Tu this sense, the base metal crime to be regarded as the 
allay or alloy, und us such is tin is dc-cribed by an old writer: "Alloy is the 
proportion of a baser metal mixed with a finer or purer; aa the quantity of 
dipper that is mingled with gold to make it of a due hardness is called the 
alloy ;" and with this meaning the word is still used by our (issayers of gold 
and silver. But it is clear, froin the very nature '.'I' the example hero chosen, 
that no admixture of one bane metal with am/dicr like it^t-lh' could generate 
an alloy in the opinion of writers of the old school; nor can we anywhere 
find that brass, bull-metal, ii:., were called alloys, msli! mixed with gold or 

If, however, we now proceed to examino the meaning of the expression 
alloy, in the present day. we shall lind that it extends to every admixture 
of two or more metals, nod K. perhaps, no less absurdly diffuse than it waa 
previously limited. On the nee,- system, IK' pari-: of gold and u no of copper is an 
alloy of gold; whilst 99 of copper and one of gold is an alloy of copper: nov 
is there any fixed or recognised lirnli at which an admixture of metals ceases 
to bear the name alloy; in fact, almost every metal we new use might, from 
its casual impurity, come within the boundaries of this definition. Lead, * 
with a trace of silver, will thus be an alloy or lead; and iron containing a 
trace of manganese an alloy of iron. Such a state of things cannot fad in the 
end to produce uncertainty and c-..r if. :-:■■;, ; uliereioo' ivo propose «> establish, 
for present purposes at least, a distinction betwixt what wo shall call an 
alloy of metals and an admixture. 

Many years ago Dr. Dalton drew attention to the fact, that many of tha 
alloys in ordinary use, as brass, fie, were very nearly atomic compounds, or, 
in other words, mixtures of metals in such proportions, (lint one combining 
equivalent of the one was united with one, two, or three equivalents of the 
other; and thia peculiarity was found to extond to what may be termed 
native or natural alloys. Thus, brass of good quality consists of about 34 
zinc and Gti copper in 100 parts, which is very nearly in the proportion of 
one atom of zinc to two atoms of copper; and again, the native of alloy of 
gold and silver, called "e-a.-ctrum," is said by Eoussiugaull to consist of two 
atoms of gold and one of silver. In fact, many such examples might be 
pointed out in support of Didton's opinion, though it is quite certain that in 
this, as in many other of his assertions, In.- carried Lis views too far, and was 
misled by his mathematical bias. Silver and iron, for example, refuse to unite 
permanently, and separate on cooling; but tlio iron retains, in this case, a 
Small and variable quantity of silver, whilst the silver retains a little iron: 
similarly lead and dan comport themselves ; and in neither instance can any 

El grounds bo found for inferring that on atomic combination h;is 
It would appear, therefore, that the union of some metals in atomic 




ANNUAi. UF SCIENTIFIC IHSCi.v 




•led 
and 



proportion can be ei&cted, wfaflit airh othen it cannot; and b 

i we propose to retain the word "alloy," — using tho e 
11 tiiin'.'ijiiiiinii til' metals" for the latter. On this basis, therefore, an alky , 
of one or mora atom?, or equivalents of cue mi 
ir equivalents of another, ao as to form what niay lit 
called it chemical compound, whereas a " combination of metals " will in 
imply s, mixture in no definite proportions, but suggesting the idea of 

il compound : thus, brass formed from 3-1 parts of Bine and 64 para 
of i\'i>|.'iT, or ■'■-! zinc ami lnj aopper, would be an alloy, — w" " 
lilver and gold coinage would lie an admixture of metals. 

With this preliminary definition, we will now proceed to examine the few 
alloys in common use in the arts, or, more correctly speaking, those a 
pounds which nearly approach tho nature of alloys. In sucli a list we n 
place brass, type-mclal, bell-metal, Bpcotdum-metal, pewter, Britaunia-meta 
and solder. The first has already been described; the second generally con- 
siats of about it part- of lead anil 1 of nniiiin.'iiy. which closely approaches 
3 atoms of lead anil I of antimony. Bell-metal is composed of 4 parts 
copper and 1 of tin, and may be regarded as an alloy of 7 atoms of oop^ 
to 1 of tin. S[ii?i:uliii)]-mi'lfil contain:; aliout equal quantities of copper * 
tin, with small nnd variable proportions of arsenic: it may eonaequenl 
be looked upon as composed of 2 atoms of copper and 1 of tin. Pewl 
and Britannia-metal are triple compounds of tin, antimony, and let 
in which tho proportion? approach, En- the tirs!, an atom of each ingrediffl 
•and for the second 3 atoms of tin, 2 of antimony, and 1 of lead. Solder 
more variable than any of the others; but tho best kind is made with 3 pai 
of lead and 1 of iiu, which corresponds to about 2 atoms of lead and 1 
tin. There are other compounds whirli might, perhaps, have been broug 
within this group; but as, in reality, none ova a of those we have selected, ai 
slrietly speaking, alloys in oni' liiuii.i-d san.-o of the expression, it is useless 
follow tho subject further than to show, by this near approach to atomic ax 
binetion, how probable it i? that the same substances, fabricated with a d 
regard to that proportion, would possess more useful qualities and less 6 
quontly disappoint tho expectations of Hid artisan. 'Take, for example, tl 
case of bell-metal, an article notorious for the uncertainty of its results: tl 
compound contains, according to the caprice of its fabricator, from 12 to ! 
parts of tin, with from 78 to 83 parts of copper, and a little antimony, arsen 
or even iron: if; however, it requires to he an alloy of 7 atoms of copper ai 
1 of tin, the proper proportions would be 70 copper and 21 tin. With fat 
of this kind before our eyes, it. seems strange that nothing practical h 
arisen with respect to alloys; and wo cannot help thinking that among 
the other elements of the working man's education, the doctrine of deflnl 
combining proportions might very properly be included.— Enginetzy' Journal 



NEW MODE OK COITERING 



M. Oudry, of France, has made preliminary experiments for applyinj 
electrotype on an enormous scale— no other than to the coppering of woot 
ind mm ships of whatever tonnage. The vessel would be coated with an 
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.:■.. then placed in a (lock to which the cupriferous 
Buhition would be admitted ; "nil then hy a stii- of [ill .■.■*, (he requisite thiek- 
neeaofcopp sited in from eight to ten days. The advantages 

promised are diminution of cost- anil perfection of result; for. there li-m. i.u 
rli,. copper, dt'Slniclivi! niiimiils f'n'iii.1 ii"t peiielrale, mil her would 
there bo such an aecmi-mlution . ■:' wi-.-.1.j n» the bottom as now takes place. 

ON THE QUALITY OF COPPER FOE THE SHEATTIIXG OK SIIU'S. 

From <i series of articles pul.lislii'il In [■mgland 'luiiug the past year on the 
above tuple, by James Napier, t\C.S.. ivi- derive the I 'ah: wire.' mfvioraraht. 

Shortly uiier sheathing by copper was introduced, it was found that it did 
not wear equally — thai while some he-tod many years, others only lasted a few 
years ; but it seems a general opinion thus the sheathing, since its first intro- 
duction, has greatly deteriorated, ami since these last, thirty or forty years 
tlio rapid wear or waste in sheathing has become the rule, and instances of 
long wear exceptions — a fact whieh is certainly a serious mailer, both for our 
merchants and our government, Tito quantity of copper required for covering 
* ship's bottom of course varies greatly. A ship of 120 guns consumed 4,738 
torts, weighing 17 tons 19 cwt,, which, taken at an average coat of £100 
iinouut.- to Cl.TL'.j fijr the metal alone. This is not a great amount, 
considering the value of thu vessel, arid the obj'ivi for which the s.lmatliing is 
applied; hut it Ijccoines :i vast amount if renewed every three years, instead 
of every twenty years. This is what makes the question a vital one. 

Mr. Frideaux was of the opiuion that the deterioration of the copper, 
recently so much complained of, originated in certain modifications introduced 
by the smelters of copper ore, or from the introduction of certain qualities of 
ore from abroad, which had affected the general quality of the metal. 

Although there la no absolute proof on this point, yel it is probable that 
the supposition of Ur. Fridcaux was in part correct 

Shortly after the South American ores v 
M untie yellow metal, an alloy of two equivalents of copper and one of zinc. 
The success of working tlu's alloy depends much upon the purity of the cop- 
per used; hence, with an men -: i --■_■■ 1 supply of impure ores came an increased 
demand for good quality '.if copper in make iliis alloy, which Clipper was. con- 
sequently, taken out of the copper market. This was obtained by the pro- 
cess termed "selecting" and to show the bearing of these circumstances upon 
the subject under consideration, I must brielly ih-soribr: thu process and prin- 
ciple of smelting and select in;.-. The ore is first calcined by being placed on 
the floor of a large high roofed reverberatory furnace, and kept at a dull red 
heat for several hours, which expel* ;■ great quantity of tlio sulphur, and 
oxidates a portion of the iron. It is then fused in a separate furnace, the 
silica and oxide of iron combining forms scoria?, or slag; the copper with iron 
and sulphur combines, forming what 1 have described as regains; the slag 
or Bcoriss Boats, and is skimmed off, the regains is tuppod into a deep pit of 
water which granulates it. This granulated regulus is again subjected to 
calcining and [being, until the iron is mostly all oxidized, wheu the copper 
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metals. This product is now roasted, by being put into a reverberator? Ifr 
nace furnished with air holes, and kept at a semi-fluid state, with a free current 
of air passing over the surface. The reaction may be thus explained : a por- 
tion of sulphur is carried off by the oxygen of the air, and the copper fa 
oxidated, and this oxide of copper instantly reacts upon, or is decomposed by, 
another portion of sub-sulphuret, the copper of both being reduced to the 
metallic state without any carbonaceous matter. Copper in the fused state 
has a stronger attraction for sulphur than any of the other metals, so that 
when copper begins to be reduced, it will first reduce all the other sulpbureto 
present, except iron. Therefore, by carrying on this roasting unto, about the 
half of the copper is reduced, and then tapping the furnace, this reduced por- 
tion will contain all, or mostly all, the less pure metals which had existed in 
the regulus. The sub-sulphuret remaining is selected and reduced by itself 
in a separate furnace, to make pure or select copper for yellow metal TbaB, 
the process of selecting affected the whole copper trade, and particularly the 
sheathing, for the yellow metal was not only a competing article with ordinary 
sheathing, but its production almost necessitated the deterioration of that 
against which it was to compete. The reduced copper with the impurities 
was taken and subjected to long roasting and refining; if the quality after that 
would bear rolling it was used up for sheets, if not, it was sold as tile. 

The copper trade is now almost entirely relieved from these circumstances, 
by the abundant supply of Australian ores, which are mostly all pure, giving 
copper of the best quality ; however, as far as regards the past, and the ques- 
tion under discussion, these circumstances all tend to show that the cause of 
the deterioration of sheathing is impurity in the copper. 

However, the Australian ores having relieved the trade from the great pres- 
sure of impurities and the drain of the purest metal, there should now be a 
great improvement in the quality of the sheathing, Australian ores having 
been in use in great quantity these last ton years ; still we have not heard of 
any marked improvement upon the copper sheathing since then. 

Looking back upon the whole discussion, it will be seen that the subject is 
involved in difficulties. In the first place, we have -seen it demonstrated by 
every experimenter and by experience, that pure copper dissolves more rapidly 
in sea water than copper with a little alloy in it. From our experiments it is 
also shown that pure copper, in contact with copper containing impurity, is 
acted upon more rapidly by sea water than when alone, so that, under any 
circumstances, this would go to prove that pure copper is not the best for 
sheathing, as it would be subject to the greatest amount of wear, from chemical 
action ; while, in the early history of sheathing, the probabilities are in favor 
of the copper having been very pure, and the sheathing then lasted much 
longer than it is said to do now ; and yet, when the circumstances came that 
necessitated an impure copper being more general, the rapid waste of sheath- 
ing instantly became apparent — fact and deductions seeming contradictory. 

We had ourselves thought that purity was all that was required for a good 
sheathing metal, and all the sheets being of the same quality; but observations 
|md experiments have tended to modify these views. Nevertheless, we are 
still convinced that a promiscuous impurity of copper will make a bad sheath- 
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ing. It is not anything that may have remained in the copper dozing the 
manufacture, or that it is sufficient if the copper be about 98*5 or 99, rather 
than 100. Without regard to what the 1 or 15 per cent may be, the thing 
required is pure copper, alloyed with a small portion of another pure metal; 
which other metal is best to use for this purpose, and the quantity, we are 
not yet prepared to say, our investigations not being complete. 

There is another thing that is essential in the way of sheathing, whatever 
may be the quality used, that is, one equality of the quality over all the ship. 
If this be not attended to, then certain sheets and parts will give way much 
sooner than others — a circumstance that has led to many disputes and erro- 
neous impressions upon the question. One sheet wears well, nay, is hardly 
affected, in the neighborhood of several that have decayed rapidly; the sheet 
is analysed and found very impure, and hence impure copper is recommended, 
while it was the presence of that one sheet caused the rapid destruction of 
the others, which, but for this, might have lasted well 

This subject, we think worthy a more full investigation than yet has been 
made : it is more a matter of time than expense ; and if our shipowners were 
feeling more interested in the inquiry, and making arrangements so that data 
would be obtained, such as retaining samples of the metal used for sheathing, 
keeping a correct account of the work done by the vessel, and where ; and 
then having such sheets found to wear well or ill tested and compared, as 
well as the general loss by weight and time of renewal, &c, in a few years 
we would not fail to have an amount of facts that would lead to the adoption 
of what was really best. 

Yellow metal has been in use now these many years for sheathing, and is 
very generally adopted in the merchant service. Its first cost is considerably 
less than copper, which is an immediate inducement, and the uncertainty 
attending the wear of copper sheathing brings other metals or alloys into 
ready competition with it. 

The following experiments were recently made by Capt. James, R. N. : — 
Specimens of different coppers were kept in sea water for nine months ; the 
loss of each per square inch is given thus : 

Electrotype copper lost 1*4 

Copper with arsenic 12 

Copper with phosphorus none 

Copper (suppose cementing) 0*8 

Copper from Dock-yard 1*66 

Ditto 8- 

Ditto 9*48 

Ditto 2-88 

' Yellow metal (Mnntz's) v 0-95 

Experiments from which we are to deduce an application to such purposes 
as sheathing, may lead to false results, not being in accordance with the 
conditions of application, such as where one sheet of copper overlaps another, 
making a connection extending over the whole external surface of a ship, and 
embracing thousands of plates. Where a slight variation in the composition 
of a few will induce an electrical action throughout the whole, and thus give 
results entirely different to suspending any single sheet, so that we must make 
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oar experiments under the same condition, or have a thorough understanding 
of how to apply the results got from single sheets to the conditions to whkfe 
these may be applied, such as the clear conceptions which characterize Sir E 
Davy's inquiry, and from which I have no hesitation in saying, that were ft 
ship sheathed with a mixture of all these coppers given in Cap*. James' 
experiments, the few sheets of alloy of copper and phosphorus would indue) 
a rapid waste of the whole, and to analyse those sheets destroyed first and 
those wearing best, we would have the conclusion that impure copper is best 
for sheathing. To test this deduction by experiment, I alloyed samples of the 
same quality of copper with two per cent of metal of the different sorts 
referred to in the following table, had the samples beaten into small plates, 
and submitted them to the action of the sea in Lamlash Bay, Arran, for four 
weeks. At the termination of the experiment, the appearance of each speci- 
men was worthy remark ; some were coated over with a light green patina, 
others had become light and brassy looking, and some had a reddish brown 
color, much like that described as the appearance of sheathing that has worn 
ill The quantity of loss on the square foot of surface exposed to the action 
of the water was then taken with the following results: — 

Copper without alloy lost 144 grains 

44 withBismuth 188 ** 

44 " Lead. 181 «• 

44 a Antimony Ill » 

44 " Tin 98 u 

44 " Silver 66'5 ** 

** " Cobalt 62 u 

44 " Nickel 68 " 

44 " Iron 60-5 tt 

In these experiments we observe that pure or unalloyed copper is more 
rapidly acted upon in sea water than copper having a little alloy ; but the 
next question was, how sheets of any of these coming into contact with pure 
copper, would affect the wear of the pure copper by a galvanic influence. I 
therefore took a small sheet of equal size of pure copper, and connected each 
with one of those alloyed pieces, and submitted them to the action of sea water 
(but in this instance it was artificial sea water made by dissolving the differ- 
ent ingredients according to the analysis given for the English Channel). The 
water was stirred several times every day, and the experiment was continued 
for twenty-seven days. Only the loss upon the pure copper was taken. I 
regretted that the weight of the alloyed pieces was not also taken; however, 
the following was the result of the experiment given upon one square foot of 
surface exposed: — 

Pure copper, with the cobalt alloy 197-7 grains. 

44 u arsenic alloy 191-8 ** 

44 " nickel alloy 179-2 ** 

a u antimony alloy 174-0 ** 

** " bismuth alloy 169-0 ** 

u tt silver alloy 166*1 ** 

a M iron alloy 168-4 ** 

a " leadalloy .' 162-8 * 4 

** " tinalloy 162-0 •* 

Fare copper alone 148-T •* 
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-V" have seen tlint pun copper alone 
in eea water than alloyed copper ; but if it bo brought 
at with a negative piece ■.■[' copper, in nhidi pi.ite <: ■ 

ore copper, then the pure copper vrilJ dissolve ihlii.1i mote 

ib of these alloys, loan eitent of 33 percent., ivl,i ..■!, wopH 

. upon a vessel if a mixture of pure 1 

However, looking upon these small laboratory experiments only in the 

t Anger-post, I shall pause to inquire what others have said and 

n similar inquiries and practice. 

I correspondent of the itinin-j Journal, commenting upon the subject of 

g two or three years ago, makes the bUowisg judiofnii ronmrka and. 

,i.';ioQ I will state smav ticls. « Inch fIioiv that tine pure 
Jt the best adapted for the purfiof-ciiDderconsideration. The oop- 
I in An-|i'-;iy ia truly utated to have been pnreaud due- 
led to bo very inferior when applied to sheathe ships — so much 
M in Liveippul who manufactured and sold this copper got into 
e with aUpowllaH on that account, so that they were obliged to 
ipper, or at least a mixture of it, for sheathing. 
•■ luvi.iv rean ago, when the Oral copper i r t ' i ■ ■ Boitraf M Inoi *M 
10 very pure and malleable, and com- 
a comparatively high price for export to the continent of Knrope. 
per was also applied by another Liverpool house for sheatliiug shins, 
(rich purpose it proved entirely unlit The wear was so rapid Unit in 
"f the usual time the sheets wero reduced to little more than a 

I WO well denned instances where copper of the pares* de- 
ll has aienally failed when applied to sheathing stint, A curious cir- 
ooppw was related to me by a party 
,\ iiuny, sheathed with this copper, was placed in the run of the 
e Uenai Straits, opposite the mansion of the noble proprietor of the 
■ .idling wore comparatively well, notwiUutandlBg I ho flic- 
t constant strong current; bat sheathing nuuk at tin tame 
icmppcr, and placed on the ship's bottom with the MM nailr, 
« Unsatisfactorily. Knowing these (bets, I am of opinion that copper so 
d so ductile and malleable, as to bo prized for other pnrposea, is not 
■t for sheathing ships ; and that I lie assertions of shipowner.-. R 
■ . 
tho reverse of truth." 

i Cbmnfcj Rtniiua we have ilio ..r.-ninn e| one of our continental 

Upon (Li; ((ui.Mtion of sheathing: — 

, linl.icire has paid oSMUeMHe attciiti.-.n to Ihll ntyeot, nnd has 

it thefollowirigconclii'v :. mnUDD ol 

I. When utvaHoycd copper is employed, 

3. All broniws 

. of tin, that 
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centage of tin is only 25 to 3*5, which is very frequently the cue, no deflate 
alloy is produced, and the mass is of unequal composition, and beag 
unequally acted upon, is soon destroyed.— 3. When impure copper is on> 
ployed the alloy is never homogeneous, and is unequally acted upon in eat 
sequence. We thus see that the so frequent destruction of the sheathing of 
copper-bottomed vessels arises from the tendency to use inferior brittle cop- 
per, and by diminishing the proportion of tin, to economize the difference 
between the price of that metal and copper, at the same time that the oar* 
of rolling is also less, in consequence of the greater softness of the poor alloy. 
Bobierre thinks that the addition of a very small portion of zinc very modi 
improves the bronze, by producing a more perfect and uniform distribution of 
the positive metals, and consequently a much more definite alloy." 

It will be seen, however, that the above refers more to a certain qualify of 
bronze for sheathing than copper. 

For experiments of a different kind, we take the following from Silliman'B 
Journal: — 

Copper SheaJhing. — Some interesting experiments on this useful branch of 
the manufacture of copper have been made in the United States. Some which 
had resisted the action of sea water for a considerable period were found to 
contain no less than one ten-thousandth part of silver ; this was found sen- 
sibly to modify the chemical relations of the metal, and observations had 
indicated that the quality for sheathing was improved. The subject was 
resumed again, when the argentiferous native copper of Lake Superior was 
first rolled by the Revere Copper Company ; the alloy contained four parts of 
pure silver, or about 4 lbs. of silver per ton. A proximate analysis of the 
metal was taken, and it proved to be pure copper, throughout the mass of 
which an alloy of copper and silver was evenly distributed, thus forming 
either a mixture or compound alloy, in which one part of the copper is truly 
combined with the silver, and the other larger part simply combines with the 
alloy. It was assumed that the silver alloy would close the pores of the 
copper and confer durability. If corrosion took place, it was in accordance 
with observed cases that the silver alloy would act as a negative element, 
and the copper alone would be removed. These inferences proved erroneous, 
as the following results will show : — The Chicora was coppered in January, 
1847, 'taking 7,392 lbs. of metal; she was employed in the China trade, but 
wore her copper so rapidly that she was removed in March, 1849, 2,682 lbs. 
only remaining; this was, after the usual operations, consolidated by "cold 
rolling." The Hamilton was coppered in October, 1847, requiring 7,706 lbs. of 
metal ; this was in the annealed state ; she was engaged in the Indian trade, 
but was obliged to be stripped in August, 1849; the copper remaining 
was 3,086 lbs. The Carthage was coppered in November, 1847, taking 
8,727 lbs. of " cold rolled," likewise in the Indian trade; "her sheathing was 
taken off in August, 1847; the copper remaining was 5,810 lbs. Allowing 
the same rate of corrosion for each, it will be seen the vessels lost respect- 
ively 64*45, 70*38, and 43*00 in 100. In the cases of the Hamilton and 
Carthage, the influence of the different processes of manufacturing will be 

u on the durability of the copper, thereby exhibiting the superiority of 
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= the odd rolling over the annealed alloy, while it will he seen that the silver 

a. alloy, bj taking the negative state in the mass of metal, hastened its destruc- 

£ i tion, while its own form and condition were such that it was separated as 

"± the copper corroded. The average duration of the wear of copper on Ame- 

3 rican ships is three years." 

±5 Mr. Prideaux, after many trials and observations, as stated in his corre- 

tx spondenoe already referred to, seems almost inclined to abandon the quality 
of the metal, and seek the cause wholly in the conditions, which he states 
thus: — 

14 1. Friction from heavy shore work, faster sailing, and more active 
service. 

" 2. Corrosive waters, as the drainage of mines, manufactures, sewers, and 
!^7 ■( putrescent matters in the sea. 

i " 8. Climate. — Corrosive action being increased by heat, and sheathing is 

—-■\ known to waste quicker in tropical climates. 

" 4. Weather. — Electrical and thundery, storms, &c. 
" & Electro- Chemical — Nails and metal giving a positive tendency to 
waste. . 

" 6. Matters laid under sheathing — as tar, paper, felt, which may have acid 
or alkaline properties. 

" 7. Timber oftite vessel — Some wood having acid properties, &c." 
Nevertheless, he seems driven back to the original question, and sums up his 
inquiry with the following: — " To whatever extent the recently increased 
waste of sheathing may be due, such as constant employ, much greater velo- 
city, Ac., there is reason to fear the fault is still to be sought too often in the 
copper itsel£" 

As to the effect of speed and friction, Sir H. Davy found that, on a vessel 
going at a speed of eight miles an hour, the copper most exposed to the 
friction of the sea lost more than double that which was least exposed ; 
and Mr. Prideaux found that pieces of the same quality of copper put into sea 
water, from different localities, were differently acted upon. In thirteen 
days' exposure the waste of copper in water from — 

Heart of Gulf Stream was 181 

„ Caribbean Sea 0*40 

„ Plymouth Harbor 0-31 

Such circumstances as these are easily delined; but when two vessels 
sheathed at one time, and kept nearly under the same conditions, and the 
copper of the one lasting two or three times that of the other, or even one 
vessel, her sheathing at one time lasting seventeen or twenty years, and at 
another not more than three or four, and employed on the same service, are 
tircumstances not so easily accounted for, and require a more strict investi- 
gation. 

Another element in the consideration of this question is the sea water. 
Different seas act differently on sheathing, and often weak or diluted sea 
water more than strong, so that at the mouths of rivers the sheathing is often 
found to wear more rapidly than out at sea. As a sort of guide to this 
inquiry, I made the following experiments, taking the difforent ingredients of 
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sea water alone, and mixed in different proportions, but the gross quantity o£ 
the salts in the water being always 3 per cent of its weight, the results wee, 
that the chlorides acted more rapidly upon the copper, than the sulphates. Of 
the chlorides that of magnesium acted most ; calcium next, and sodium least 
Now, according to Professor Graham's experiments, chlorides diffuse wm 
rapidly than any other salts. This may give a preponderance of these sails 
at the mouths of those rivers, and may have a tendency to an increased wear 
occasionally in such places. 

These important observations and remarks are of the greatest value in the 
study of the history of the causes that affect the wear of sheathing, and when 
all the circumstances of this wear are developed, some of the conditions may 
be found to agree with the observations just cited. 

The quantity of salts held in solution in sea water, except in such as the 
Dead Sea, which is very dense, may be given at an average of from 3 per cent 
to 3*8 per cent, of the weight of the water; but the different kinds of salts 
vary considerably in different localities. In order to set this variation before 
the reader in the most appreciable form, we have taken the analysis of 
.different sea waters, and calculated the quantity of salts in the 100 parts. 
The following table exhibits the results, giving at the same time the quantity 
of the whole in relation to the water : — 

PER CENTAGE OF SALTS. 
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8-06 


84-81 


4-08 


5-78 


4-22 


1-27 


99-66 


Havre 


826 


78-71 


8-89 


7-58 


8-70 


1-20 


99-85 


Mediterranean . . 


8-76 


78-14 


8-55 


6-51 


860 


812 


99-92 


Mediterranean . . 


4-00 


66-81 


15-8 


17-26 


•88 


•52 


100-0 


English Channel 


8-50 


76-74 


10-40 


6-49 


8-97 
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87*76 


• 7-50 


5-00 


2-74 


• • • • 
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85 


92-32 


1-98 


434 


1-41 


trace 


100-0 


River Bonny . . 


2-4 


80-86 


10-62 


5-90 


2-62 


trace 


100-0 


River Mooney . . 


8- 


86-48 


5-58 


6-48 


1-61 


trace 


100-0 


River Gaboon . . 


2-9 


88-96 


6-98 


6-85 


2-71 


trace 


100-0 


Gape Lopez Bay. 


87 


88-75 


4-89 


4 69 


2-17 


trace 


10(H) 


River Congo 


0-25 


98-8 


• • • • 


• • • • 


• • • • 


1-2 


1000 


Frith of Forth.. 


2-6 


79-8 


101 


6-9 


8-2 


• • • • 


100- 


Laquin Venice.. 


2-9 


76-78 


8-89 


9-44 


206 


2-86 


99-98 


Port of Leghorn 


8-48 


76-84 


8-82 


9-00 


2-60 


8-24 


100- 


. 












chl. calcm 






24-5 


42-11 


41-65 


• • • • 

bromide 

magnesia. 

110 


0-21 


15-94 
chloride 
calcium. 


99*1 
chloride 
potassium 




21-78 


80-28 


49-50 


0-41 


1825 


6-44 



It will be seen from this table, that some of the salts held in solution vary 
considerably in their relation to each other ; the chloride of magnesia ranges 
very wide, much more so than the cliloride of sodium, or common salt, from 
the variety in the quantity of salts in the water, which will necessarily cause a 
great variety in the specific gravity of these waters, especially at the mouths 
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of riven. It ban been observed, that sheathing generally wears very rapidly 
at the mouths of certain rivers; but if the observations have been made, we 
have sot seen them made public, whether the wear under these circum- 
stances was general over the whole sheathing of the ship, or on certain parts, 
either near the surface or near the bottom, because a vessel, lying at the 
month of a river, will be floating in water of different densities, which will 
set np a galvanic action between those parts of the ship, and thus necessitate 
a greatly increased action upon the metals. This may bo easily tested by 
taking a tall glass vessel, filling it half full with sea water, and then gently 
filHng with ordinary river water, taking care not to mix the two from top 
to bottom ; then insert a slip of clean copper, and the action in a short time 
will bo seen to be different on different parts of the copper, and greater on 
soroo parts than it would be if placed in a well mixed solution of the same 
densitv. 

OX THE COMPOSITION OF SOME VARIETIES OF FORGED IRON. 

The following paper on the above subject has been published by Mr. F. A. 
Abc-I, Director of the Chemical Establishment of the English "War Depart- 
ment. 

The Government having now taken the manufacture of iron ordnance into 
its own hand, directed attention first to iron reduced from its ores by charcoal, 
tills being the material exclusively employed in some continental states ; the 
authorities there laying much stress upon the greater fitness of this de- 
scription of iron over hot-blast, or even of cold-blast iron, smelted with coal or 
coke. Experiments were consequently made to ascertain '• whether guns 
manufactured from charcoal iron exhibit great superiority over those made 
according to the same system of iron reduced from its ores by mineral fueL" 
For this purpose, specimens of charcoal pig iron have been collected from 
different countries for comparative examination and experimental purposes. 
Of two specimens of white iron from Silesin, obtained from different ores, both 
were hard and brittle. These irons were proposed for admixturo with dark 
grey irons, but were considered not fit for the purpose. Some French iron, 
reduced by charcoal from hematite ores, was dark, soft, fine-grained, and uni- 
form in texture, and its general characters were similar to Swedish grey iron, 
but superior in reforence to the amount of .silicium contained. Specimens of 
Xova Scotian and American irons were of excellent quality. On analysing 
four specimens of iron gun metal of foreign manufacture, the composition was 
as follows: — From Belgium (specific gravity, 7*250); iron, 95'Gl; combined 
carbon, -78; graphite. 2i2; silicium, -90; sulphur, -0G; phosphorus, -29; 
manganese. -15, with traces of titanium, chromium, arsenic, zinc, and copper. 
The French metal showed the same specific gravity: of iron, 96-02: com- 
bined carbon, 1-03; graphite, 1*87; silicium, -.35: sulphur, '03; phospho- 
rusi, *45 ; manganese, *25, with traces of chromium and tin. From Sweden 
(specific gravity, 7 05): iron, 95-87; combined carbon, -18; graphite, 2*62; 
silicium, 1*19; sulphur, *08; phosphorus, -11, with traces of manganese, tita- 
nium, and chromta"* T *~ *n Russia (specific gravity, 7 135): iron, 94*36; 
combined carbon, S3: siUaum^lO \ ^\>Ywrc,*Vl\ ^<w$c«* 
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rus, '37 ; manganese, '85, with traces of titanium and tin. The SwedUt 
gun metal has great resemblance to the Russian. The French gun rneWt 
was from the cannon foundry at Rouelle ; the Belgian from the Govemmttt 
foundry. The result of the analysis shows thus much as certain, that iron 
smelted with mineral fuel may be obtained in abundance in Great Britakt 
containing not more phosphorus or sulphur than is usually found in charaotl 
iron ; and proofs exist of the ease with which silicium may be removed bm 
pig iron; and it may therefore be confidently expected "that we are not 
dependent on a supply of charcoal iron for the production of durable goaf. 
although it may be at present premature to compare from analysis the modi 
of charcoal iron with the better qualities of British cold-blast iron as ynaforah 
for ordnance. 

IMPROVEMENTS IN THE MANUFACTURE OF IRON. 

No one invention or discovery of the past year has excited more general 
interest and attention, than the improvements in the manufacture of iron, first 
publicly announced at the meeting of the British Association by Mr. Bessemer, 
of England. The readers of the Annual of Scientific Discovery will daub** 
less recall the fact, that the name of Mr. Bessemer has for a series of yean 
been associated with some of the most important English patents noticed in 
the successive volumes of this work. He appears to be an inventor by pio- 
fession, and to a considerable extent successful in his various undertaking! 
The present invention was at first received with a general enthusiasm — then 
doubted, denied, and condemned. Nevertheless, the invention stands; is 
capable of performing all that has been claimed of it ; and, theoretically at 
least, is a great advance in the manufacture of iron. "We have seen and 
examined specimens of the iron produced and used by Mr. Bessemer, in 
every stage of the process, and the evidence they present is clear and con- 
vincing. Notwithstanding these remarks, we would also assert that the pro- 
cess of Mr. Bessemer is no improvement over the processes now used in 
several of the iron furnaces in the United States. The process of converting 
pig or cast iron into wrought iron, consists essentially in burning out or elimi- 
nating an excess of carbon existing in the cast iron. In the ordinary puddling 
furnaces, the pig iron is melted and the oxygen gradually burned out by cur- 
rents of air blown over the surface, and constantly stirring and working. Mr. 
Bessemer effects the same end by forcing air under powerful pressure into the 
melted mass of pig iron from below. The fused metal under this action is 
thrown into violent agitation, boiling and frothing, until nearly every particle 
has been subjected to the influence of the air current. Oxide of iron is first 
formed, which, imparting a portion of its oxygen to the carbon, sets free the 
latter body in the form of carbonic acid. A portion of the carbon is also 
undoubtedly acted upon directly by the oxygen of the air. The oxide of 
iron formed also acts as a flux, in separating the silica and other impurities 
contained in the pig metal. The result of this operation is a direct loss of 
from 20 to 30 per cent, of metal, principally due to the formation of the oxide 
of iron. The mass, as it comes from the vessel in which it has been acted upon, 
is spongy and highly vesicular, resembling scoriae. Subjected to the action ©f 
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required capable of compressing air to about 81ba. or lOlbs. to the square 
inch. 

" A communication having been made between it and the tuyeres before 
named, the converting vessel will be in a condition to commence work; it 
will, however, on the occasion of its first being used after re-lining with fire- 
bricks, be necessary to make a fire in the interior with a few baskets of coke 
so as to dry the brick work, and heat up the vessel for the first operation, 
alter which the lire is to be all carefully raked out at the tapping hole, which 
is again to be made good with loam. The vessel will then be in readiness to 
commence work, and may bo so continued without any use of fuel until the 
brick lining in the course of time becomes worn away and a new lining fe 
required I have before mentioned that the tuyeres are situated nearly ctae 
to the bottom of the vessel ; the fluid metal will therefore rise some eighteen 
inches or two feet above them. It is therefore necessary, in order to prevent 
the metal from entering the tuyere holes, to turn on the blast before allowing 
the fluid crude iron to run into the vessel from the blast furnace. This haT- 
ing been done, and the fluid iron run in, a rapid boiling up of the metal will 
be heard going on within the vessel, the metal being tossed violently abort 
and dashed from side to side, shaking the vessel by the force with which H 
moves, from the throat of the converting vessel. Flame will then immedi- 
ately issue, accompanied by a few bright sparks. This state of things wiD 
continue for about fifteen or twenty minutes, during which time the oxygen 
in the atmospheric air combines with the carbon contained in the iron, pro- 
ducing carbonic acid gas, and at the same time evolving a powerful heat 
Now, as this heat is generated in the interior ofj and is diffusive in innumera- 
ble fiery bubbles through, the whole fluid mass, the metal absorbs the greater 
part of it, and its temperature becomes immensely increased, and by the 
expiration of the fifteen or twenty minutes before named that part of the 
carbon which appears mechanically mixed and diffused through the crude 
iron has been entirely consumed. The temperature, however, is so high that 
the chemically combined carbon now begins to separate from the metal, as is 
at once indicated by an immense increase in the volume of flame rushing out 
of the throat of the vessel The metal in the vessel now rises several inches 
above its natural level, and a light frothy slag makes its appearance, and is 
thrown out in large foam-like masses. This violent eruption of cinder gene- 
rally lasts about five or six minutes, when all further appearance of it ceases, 
a steady and powerful flame replacing the shower of sparks and cinder which 
always accompanies the boiL The rapid union of carbon and oxygen which 
thus takes place adds still further to the temperature of the metal, while the 
diminished quantity of carbon present allows a part of the oxygen to combine 
with the iron, which undergoes combustion and is converted into an oxide- 
At the excessive temperature that the metal has now acquired the oxide as 
soon as formed undergoes fusion, and forms a powerful solvent of those earthy 
bases that are associated with the iron. The violent ebullition which is 
going on mixes most intimately the scoria and metal^ every part of which is 
thus brought in contact with the fluid oxide, which will thus wash and 
cleanse the metal most thoroughly from the silica and other earthy bases 
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which axe combined with the erode iron, while the sulphur and other volatile 
matters which cling so tenaciously to iron at ordinary temperatures are driven 
off, the sulphur combining with the oxygen and forming sulphurous acid gas. 
The loss in weight of crude iron during its conversion into an ingot of malle- 
able iron was found on a mean of four experiments to be twelve and a half 
per cent., to which will have to be added the loss of metal in the finishing rolls. 
This will make the entire loss probably not less than eighteen per cenk, 
instead of about twenty-eight per cent, which is the loss on the present 
system. A large portion of this metal is, however, recoverable by treating 
with carbonaceous gases the rich oxides thrown out of the furnace during the 
boiL These slags are found to contain innumerable small grains of metallic 
iron, which are mechanically held in suspension in the slags, and may be 
easily recovered. I have before mentioned that after the boil has taken place 
a steady and powerful flame succeeds, which continues without any change 
for about ten minutes, when it rapidly falls off. As soon as this diminution 
of flame is apparent the workman will know that the process is completed, 
and that the crude iron has been converted into pure malleable iron, which 
he will form into ingots of any suitable size and shape by simply opening the 
tap hole of the converting vessel, and allowing the fluid malleable iron to flow 
into the iron- ingot moulds placed there to receive it. The masses of iron thus 
formed will be perfectly free from any admixture of cinder, oxide, or other 
Extraneous matters, and will be far more pure and in a more forward state of 
manufacture than a pile formed of ordinary puddle bars. Thus it will be 
seen that by a single process, requiring no manipulation or particular skill, 
and with only one workman, from three to five tons of crude iron pass into 
the condition of several piles of malleable iron in from thirty to thirty-five 
minutes, with the expenditure of about one-third part the blast now used in 
a finery furnace with an equal charge of iron, and with the consumption of 
no other fuel than is contained in the crude iron. To those who are best 
acquainted with the nature of fluid iron, it may be a matter of surprise that a 
blast of cold air forced into melted crude iron is capable of raising its tempera- 
ture to such a degree as to retain it in a perfect state of fluidity after it has 
lost all its carbon, and is in the condition of malleable iron, which in the 
highest heat of our forges only becomes softened into a pasty mass. But 
such is the excessive temperature that I am enabled to arrive at with a pro- 
perly shaped converting vessel and a judicious distribution of the blast, that 
I am enabled not only to retain the fluidity of the metal, but to create so much 
surplus heat as to re-melt the crop ends, ingot runners, and other scrap that 
is made throughout the process, and thus bring them without labor or fuel 
into ingots of a quality equal to the rest of the charge of new metal. For 
this purpose a small arched chamber is formed immediately over the throat 
of the converting vessel, somewhat like the tunnel head of the blast furnace. 
This chamber has two or more openings on the sides of it, and its floor is 
made to slope downwards to the throat. As soon as a charge of fluid malle- 
able iron has been drawn off from the connecting vessel, the workman will 
take the scrap intended to be worked into the next charge, and proceed to 
ihtroduoe the several pieces into the small chamber, piling them up around 
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the opening of the throat. When this is done he will run in his charge of 
crude metal, and again commence the process. By the time the boil com- 
mences the bar ends or other scrap will have acquired a white heat, and by 
the time it is over most of them will have been melted and run down into foe 
charge. Any pieces, however, that remain may then be pushed in by fee 
workman, and by the time the process is completed they will all be melted, 
and ultimately combined with the rest of the charge, so that all scrap iron, 
whether cast or malleable, may thus be used up without any loss or expense. 
As an example of the power that iron has of generating heat in this process, 
I may mention a circumstance that occurred to me during my experiments. 
I was trying how small a set of tuyeres could be used ; but the size chosen 
proved to be too small, and after blowing into the metal for one hour and 
three-quarters, I could not get up heat enough with them to bring on the 
boil. The experiment was therefore discontinued, during which time two- 
thirds of the metal solidified and the rest was run off. A larger set of tuyere 
pipes were then put in, and a fresh charge of fluid iron run into the vessel, 
which had the effect of entirely re-melting the former charge, and when the 
whole was tapped out it exhibited as usual that intense and dazzling bright- 
ness peculiar to the electric light. One of the most important facts connected 
with the new system of manufacturing malleable iron is, that all the iron so 
produced will be of that quality known as charcoal iron ; not that any char- 
coal is used in its manufacture, but because the whole of the processes follow* 
ing the smelting of it are conducted entirely without contact with, or the use 
of any mineral fuel; the iron resulting therefrom will, in consequence, be 
perfectly free from those injurious properties which that description of fuel 
never fails to impart to iron that is brought under its influence. At the same 
time, this system of manufacturing malleable iron offers extraordinary facility 
for making large shafts, cranks, and other heavy masses ; it will be obvious 
that any weight of metal that can be founded in ordinary cast iron by the 
means at present at our disposal, may also be founded in molten malleable 
iron, and be wrought into the forms and shapes required, provided we in- 
crease the size and power of our machinery to the extent necessary to deal 
with such large masses of metal. A few minutes' reflection will show the 
great anomaly presented by the scale on which the consecutive processes of 
iron making are at present carried on. The little furnaces originally used 
for smelting ore have, from time to time, increased in size, until they have 
assumed colossal proportions, and are made to operate on 200 or 300 tons of 
materials at a time, giving out ten tons of fluid metal at a single run. The 
manufacturer has thus gone on increasing the size of his smelting furnaces, 
and adapting to their use the blast apparatus of the requisite proportions, and 
has, by this means, lessened the cost of production in every way ; his large 
furnaces require a great deal less labor to produce a given weight of iron 
than would have been required to produce it with a dozen furnaces ; and in 
like manner ho diminishes the cost of fuel blast and repairs, while he insures 
a uniformity in the result that never could have been arrived at by the use 
of a multiplicity of small furnaces. While the manufacturer has shown him- 
nelf fully alive to these advantages, "he "haa sftXSiV tafta. toAjse ^qs> \&£kh&3 <tf 



rtlKUfeTRY. !J61 

- ' ''; ; ..-.i mil on i. Mala trholrj ni nri> 

he principles be has round so advantageous in th« smi 1 1. i n g depurt- 

[1 ia true tint hitherto no bettor metJiod was known lima Iba pud- 

... ■!; (inrii 400 to 600 weight of iron is all that can he 

■ i lin.-i sin:, II ijusntlty is divided into homceo- 

li of which is moulded and fashioned 

by Iranian labor, rarefully watched anrl tended ill the furni.ee, nnd removed 

:■-..,■, ir. in.. earefulk- iiiLiiii|iii]iihd mill squeezed into form. 

id the gigantic scale on 

lha enrly singes of the proctM are conducted, it. is •atenHtfng that no 

■■:■,.■■■■■■:.,.■. .'.-M.-f tu 

a level commensurate with the preceding ones, and lima rescue (he trade 
I ■ i mi. Is which have an long surrounded it. 

' night* on the Discovery of Mr. Jwamr. — It will be obvi- 
ous that one prrnciptd feature in the process is, tlmt the opcruiur d. 

■ 1 in a state of perfect fluidity — a dt-diri'THi itui hitherto unattainable 

containing only a small quantity of earl HtMttlaWM 

y size (wben':^ the imddler can only pro- 

, liimpi, but ii will poeseaa the dislin^uialiinj; character 

is—it will he ik'I'IV'i'I ly homogeneous. The torture, composition, and 

■will bo the name throughout every pnrt of the mass. 'I'lmt the lluitlitj 

..-..■'I. ii"livill;-ti(ii']iiiL' I lie sulitriicti.il] (if the . . 

that it in found desirable lo diminish [lie power of the blnat 

• or ten pounds to about livo pounds during the latter [iari of the 
process, as well as by the rapidity wtih which the metal runs out or the ittr- 

■ : its brilliant whiteness. It is impossible, to overrate the advantage 
product. In. large OHM of ninllfatilo iron, 
procured in the ordinary way by welding together a number of the \- 

i ■ iv nlV n invnr ~ • j i - 1 1 E l.n-.'i.- i'i-i! iV.i .. : inlerthiO 

: nnd many manufacturers cnnsidi r sift I]..;d.].- ii-.m . mile as trying 

■ ik ;h linr-l steel, from the unexpected increase of rmistnneo sud- 

■■'■. unequal 

ii |.:rti..ii,' of tli.. tnuetiiuery. The greater the niuss 

■ difficult; til obtaining ctal upon all parttof which 

equal reliance can bo placed; and hence, where a very boaty strain, in a 

■in that ofthe flbfe, is . ip ■ ..ML-cd 

■ ■.: rmous thickness of material. The prodlgioaa weight of 

■/ ■ I 

i. t.il in uny particular p ■ . U» whole 

■ meet tl 'banco of a bad piece of metal occurring hero 

arid there. I too of Mr. B o — Ml 

• .ii to the construction of anchors, in whieh bt hopes to attain equal 

■■ 
of •*•» MtaMWCaalv that su-el 




ANXUAL OF :■■ :!■'■: fTFIC DIB> QT 




■ in i.ukiilating the . _... 
!■:■■■ I in the i." inversion. It; therefore, the process should be eouii 
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long for malleable iron, the metal wil] be set in the furnace. The " boil" sppeMI 
■ ii period. Whatever be the tuna occupied in arriving »L thr 
'■oil, it ta ivi.md that from 12 to 15 minutes are requisite to produce mailed* 
iron, and from 7 to 13 minutes to produce the different qualities of steel 

How effectually the carbon can be removed is shown by an analysis of I 
dunce specimen of Mr. Besseiner's malleable iron, made by Dr. Ilciiry, via, 
we behove, was strongly Inclined to doubt whether Hie proeos- ■ 
■s successful as it was stated to bo. Ho found the quantity of carbon pratenl 
to bo less than l-80th per cent.— or less than l-3000tu part of the weighttf 
the metal Of silica, .i trace merely was Found. '.' . 

already well uuderstood, the sulphur and pliosj'liorus will tie as completely 
removed. A considerable portion of both is driven off without the use of uy 
means for that special object; and by treating tin.' melted metal with props 
substances, these impurities will bo withdrawn. The difficulty which Mr, 
Bessemer has applied himself to solve, and which he has solved, is the con* 
plete separation of carbon and the earthy bases. Apart from the cheapne* 
and faculty of his process, be has been able successful]}- to grapple with tho 
half per cent, of Carbon which puddling can never get rid of. 
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ub of a counterbalancing weight, can easily be turned through any angle, 
blast is admitted by a pipe passing through the axle of one of the eiaul 
thus revolving will] the converting vessel. Tho tuyeres, enter the CC 
verting vessel by a series of apertures Ibrming a horizontal row, Tb a cylinder 
can thus be made to revolve round the axis of the crank without turningapon 
any a^cis or its own ; and thus the apertures of the tuyeres may be raised till 
they are brought above the surface of the metal The blast tviii i| ... ■;, i 
turned off and the agitation of tho metal allowed to subside. Iron melted by 
existing processes sets iu about three or four minute;, but Mr. Hessomer fi: " 
that he can allow it to stand for ten or twelve minutes — a period quite ai 
cient to allow all the air bubbles to escape— and the cylinder may then be 
raised still further, and the metal poured off as gently 
>agh a spout at the top or in the s\de of ftie few»\. 
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be of last importance. All persona familiar with the business know tha* lutk 
Ui-jii-iidi-rico caD, in iLis respect, be placed upon llie mini methods. H. 
Ucliatius' manner of tempering is the same as that employed in making Ktf 
lisb cast steel. It is said that tlie eiponso of producing 1,000 kilcgraumai 
(about 2.1r>7 lbs.) will not exceed $92, whereas to mail e that quantity oTeouV 
nary steel tests, m France, $200, and of the best quality SSOU. These pram 
would be materially diminished by establishing; the works tu the vicinity of 
coal milieu, where a supply of fuel could be obtained cheaply. If the prioaol 
steel could llius bo reduced it would undoubtedly replace iron in many casaa; 
a great ccunotny would also result fit rmplojment in making piece* of 

artillery, where cast aleel would liavet..= immense tdvanlage tf being lr>.'!)Ur, 

less tcistly, and tr. . ■: nl liisii copper. i^X|»-ri:uctiW are '"'-jr-fftTiif 

the arsenal of Vienna, to determine this point. A commit t«e appointed by lb* 
French Government to examine the discovery report that the cast steel pro- 
duced liy his met! i ml is calculated lu replace iron with gre3t advantage in U» 
manufacture of piston rods, Bile tree* and connecting rode; also that theoa> 
cess U simple, and can Ik employed without great outlay; and lastly, Mat 
Cast steel •■!' various decrees; of luirdnoss can be obtained by modifying the 
proportion oi' the matoriifls lirsl employed. IThegB materials being ™>t iron. 
ami nl lur - 1 1 ■ - 1 . i i i - - - n!' no !::i;ir t ■■.■>!. i'. I' ll.nvi that the cast steel produced 
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Mr. Lpiiz lin-n proceeded to explain that Hie invention of Captain LVhslitU 
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©xygeni/.ed materials, and subjected to a cementing heat for a given time, 
"would yield up si portion of ila carbon, which would combine with the oxygen 

driven off from the •mrroimdiug torinls. Ion n in- carbonic oxide or carbonia 

acid"fras. TF this process were interrupted before completion, a partially 
decarbonized iron would result, (he surface of which would have been con- 
verted into a pure iron, while the inner parts remained unchanged ; or in 
other words, the progress of decarbonizing action would depend on the 
amount of metallic surface brought into contact with tha oxygen-yielding 
material with which the iron »ip surround'?' 1. In onh.-r, i hi-rclbre, to expe- 
dite tliia operation, the pig iron was first reduced to a granulated state, which 
was accomplished by simply running the molten iron from the cupola (a blast 
furnace in some cases) inlo cold water, agitated by mechanical means. This 
granulated iron was mixed with a proper proportion of pulverized oxygen- 
yielding materials (.fa very cheap description, -iifli as -parrv iron "re (spathose 
ore), and adding, if requisite, a small quantity of tiiiiuuranese. which mixture 
was put into common crucibles, and subjected to heat in a cast steel blast 
furnace of ordinary construction. I.iy thus subjecting [he granules of iron in 
presence of the sparry iron ore to a niching heat, tin? surrounding oxides 
would first effect a partial decarbonizatiou of the granulated iron, which 
decarboniaatioi, would be limited iu amount according to the size of the 
granules operated upon, and by reason of the continued application of heat, 
the iron would melt ami separate [with tin' assistance of the melting residue 
of Bparry iron ere) from (he impurities with which it was mixed, and also 
bring down with it a portion of the iron contained in the sparry iron ore, 
thereby increasing the yield of east steel by IS per ecu). The manipulations 
of melt-in;.- and oa-t.iug were the same as those cmiunul)- employed by cast 
steel manufacturers. The quality of steel made by this process could be con- 
siderably modified. Thus, the finer the pig iron was granulated, the softer 
would bo the si.ei-1 made therefrom. The softer sorts of welding cast steel 
might be obtained by an addition of good wrought iron in small pieces, and 
the harder qualities by adding charcoal in various proportions to the above- 
mentioned mixture. Thus crude iron might lie converted into steel iugots in 
the incredibly short space of about two hours. 

Mr. Lenz then proceeded to exhibit the preliminary process of granulating, 
by running a crucible of melted pig iron into a vessel of water, when it was 
instantaneously converted into shot-like particle*. A weight of twenty-four 
pounds of crashed ore and peroxide of manganese, in the proportion of about 
four pounds of ore and two pounds of peroxide of manganese, to which was 
added a small quantity of lire clay, was tilled into the crucible in the tem- 
porary furnace, ami allowed in melt in (he usual manner. In the meantime 
the company pro™ ■■ led to witness tho operation of hammering down into a 
bar of an ingot of this new steel, which had been made a few days since: and 
altltough tho steam hammer used was not at all adapted for steel, nevertheless, 
tho bar steel produced from the ingot then liarnm-rcd. was pronounced to be 
of excellent quality, and tools made from a fellow ingot were tried, and found 
to possess the qualities of fine English cart steel. WivA. \.-«<i Ysosn wo&. 
tbreo-ijaarH/te had elapsed since (he tilling — snuio licfert in. \\w ViasS, a.\*ftft 
12 
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the crucible were poured in 

steel weighing twenty -11 at 
used, in exhibited, w" 
quality. It was intended to b* 
as 10 its qualities and propeniaa, 
well as the quality at ft 






retarding the melting— the 

mould, from which, whoa opened, 

pounds, being ods pound more than the ii 

ever? external evidence of being perfect 

properly tilted into bar steel, Tor further 1* 

Th»- siuqdieiiy and rapidity of tLe new pr> 

shown, elicited much admiration. The importance of the proccw in reducing Ih* 

Cost of steel can scarcely be overrated, when the innumerable new uses to which 

it will inevitably be turned in preference to iron are considered; the expense of 

steel tires, axles, piston rods, shafts, and other important working parts of air 

ohineiy, being estimated as not exceeding the price now paid for lirsl-clasairuu. 

Mae Cast Si*tl Process. — Mr. R. A. Broomnn, of London, has lately acosrad 
• patent, as agent for a foreign inventor, for the following new method of 
manufacturing coat steel: — 

The basis of the invention consists in the introduction into crucible*, along 
with the pieces of wrought or malleable iron, of certain chemicals in wuloh 
cyanogen is contained. As for example, cyanide of potassium and femnry- 
acide of potassium, aro to be used in connexion with some form of loi-uuo- 
niac The usual furnaces and melting pots suitable for melting 
may be employed. The malleable iron (winch may be of any 
such as bar, scrap, blooms, Ac.) is prepared by culling or breaking it Up into 
(mail pieces. In a SOlbs. charge of iron in a crucible are introduced US 
ounces of charcoal, six ounces of common table suit, half an ounce of Uiak 
dust or oxyde of manganese, one ounce of Bal-enunonuio, and half an ounca of 
ferrocyanide of potassium. The pot is to be covered and introduced lata 
the furnace, and the contents thoroughly melted, the beat being msinllirl 
for the space of three hours or thereabouts. Tlie mass is then to be poured at 
into iron moulds in the ordinary way of pouring cast steel, and with the 
Care required for producing a solid ingot. This may then be rolled into 
or hammered or tilted into bare, after the common method. In this process I 
employment of table salt, manganese, or brick dust, is for the 
scoria? upon the top of the melted mass, to keep out the air. Th 
of ingredients given may bo varied, and some may be omitted all 
otheis substituted. The essentials are the sal-ammoniac, some 
affording cyanogen, and charcoal. Fine cast steel tuny be produced with 
rocyanide of potaaaitffi] and charcoal, also with sal-ammoniac and 
Tlie hardness or brittlencss, as well as firmness of grain and degree of 
bilily, may be varied by altering tlie proportions of tho several 
especially of the charcoal, sal-ammoniac, and cyanogen. No particular 
racier or quality of iron Is necessary. Steel it is stated, can be produced by 
process from common English iron equally as well as from the I 

This process which is undoubtedly a great improvement, has 
pot in practical operation near New York. It 
Whether any patent ou such a process could be maintained, the 
being substantially the same as that of caao-liardeniug ; and it has 
applii.il before to the manufacture of steel. 

Improved JMwd of fie/tana fron.— Chart* arafetwm, of ShatAaU. 
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Jins taken out a patent for ttie employment of copperas or sulphate of iron 
by adding to it east iron while in :i molten ftatc. which lie states iielK us ft rea- 
gent uniting with the silicon, phosphorus, ars> ■nb-. and ulh(.-r impurities in the 
ion, and carrying them off in the- form of a scoria, thereby producing iron 
tastings of fur greater strength an( ] purity. 

Approvement in the iluiin/iirfiirf. "/ I'tj I/.ta and Slue!.— The following im- 
provement in the prnfiar.it ion of pig iron is highly spoken of in England: — 

A small quantity of common salt (say 1£ or 2 per cent.) is introduced into 
the coke ovens, along with the small coals. The sail removes the sulphur 
from the coke, and hence the iron made with this coke in the blast furnace ia 
materially improved. Ears made from this iron have broken like crown iron, 
and it makes capital rails. Jt is very likely that the process will be generally 
adopted with coals of an inferior description. An invention which has lately 
been patented in England by Mr. J. B. Howell consists in the manufacture of 
ingots or blocks of cast steel, lor ordnance and other purpesi s, with an iron 
centre. The inventor places a bar of hoi iron covered with a deoxydizing agent, 
in tho centre of the mould, previous, to pouring in tho melted steel, and, by the 
tee of this oxydizing agent, removes or dissolves the oxide from the iron, and by 
taos removing the oxide, live steel, whil" in a itiiid state, comes in direct con- 
tact with the iron. insuring perfect- cementation between the steel and the iron. 

The correspondent of the London ilinin'j .J'mnvd in Rhenish Prussia, 
expresses surprise that some of the capitalists in Knglaud do not turn their 
attention to puddling pig steel, which in Prussia is making rapid Strides. 
Puddling both iron ami steel with gas is very general in Prussia. In some 
instances the gas is obtained from ihe bins; furnace, but in most cases it is 
generated in small ovens, attached to each furnace. Dry wood, charcoal, 
lignite, and turf are employed as fuel. At. one of the iron works where wood 
is used fbr gas tin' charges are 8 cwt. of white mottled iron each furnace, 
bringing out 20 to 21 tons of puddled bars per week at a loss of only 4 or 5 
per cent, and with a consumption of 4 cubit feet of timber per cwt. of puddled 
bars. At another works thev charge with 10 cwt. of grey pig, and bring 
out the charge in 2i hours iviih Sid cubic feet of wood per cwt. of puddled 
bars. A large rolling-mill is arranged to puddle steel with gas from iron lignite, 
to be converted into railway wheel? and tires, fbr winch there is an increasing 
demand. These are for;"d under Ihe hammer to nearly the required form, 
and then passed through a pair of rolls to finish tliem. 

The following is the ileseriplioo of a- method of making east steel, for which 
a patent has been recently granted to G. Brown of Swinton, England. 

" The patentee nuts into a common niching pot charcoal I jar iron, clipped 
in pieces, of about one and a hah' inches lung, and adds I hereto good charcoal 
pig iron, in the proportion of one part, more or less, by weight of pig iron, to 
three parts more or less, of the clipped liar iron. This combination of metals 
ia melted in the usual maimer, and then run into ingot; moulds. By this 
process east steel is obtained suitable for any purpose to which oast steel made 
on the old phut can be applied, — the various qualities of steel required being 
obtained by slightly van-in fr the proportions of 'oar aui pi? toil IsKvq.'j, Wj 
pounds irtig-Iit as tlic siandard of an ingot, from seven «i twcVte •vjcraxAs. 
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pig metal lire used, and tlie remmnder is made of bar iron ; then p 
would produce a cast site] suitable for most purposes. Thus, f< 
be manufactured into edge tools, ten pounds of pig metal arc added to thirty 
pounds of bar iron. For table knives, eight pounds of pig metal are combiix ' 
with thirty-two pounds of bar iron ; and for bard steel, twelve pounds of [* 
metal are added to twenty-eight pounds of bur iron. But as nlrnost nil trod 
differ in hardness nnd quality, these proportions must, to n slight degr 
modified according to the judgment of the tnelter.'' 

ON THE MANT/FACTTJBE OF IRON. 

The following is an abstract of a paper Wad before the London S 
of Arte, by Prot Calvert:— 

After pointing out what wore believed to be tho causes ■ i 
iron, in many works, opart from the varying qualities of the ores, the injuriooi 
action winch an impure fuel had upon the quality of the iroti v. 
alluded to ; and the necessity of removing the sulphur from the coal or tvkft 
when employed in the blast furnaces, before it could be imparted to the rati 
iron during the process of fim-ltin^. mi sn.u-ly enforced. 
• ProE Calvert then referred to several instances in which the quality of iron, 
after lli« application of the chloride of sodium in the blast furrow*, bad been 
greatly improved. These improvements were described to havo lx«u effee 
at a very small cost, by the following simple process. If the blast tan 
Wl* worked entirely with coal, chloride of sodium was added, with * 
charge, in proportion to tho quality of the ore and flux employed; bu 
better result was produced if the coal was previously converted into oe 
and an excess of tho chloride was used in its preparation, in order to act 
the sulphur of the coal mid of the ore should any be (bunt! therein; an 
greater improvement was manifested in the quality of the iron, when e 
coke so prepared was used in tho blast furnace. Tho coke, so purifliil, wnV 
ted no sulphurous fumes when taken out of the ooko oven; nor whin eithy 
guished with water did it give off the unpleasant odor of sulphuretted 
hydrogen, nor was there any sulphurous acid gas liberated, during the 0] 
tion of smelting iron in the cupola, o 

boiler, by coke m prepared ; and it was stated that these decided adva 
were gained, in some eases at an additional cost of only one penny pa k 
fuel Prof Calvert then gave the results of a series of cxveriinente w 
been made upon trial bars one inch square, cast from iron melted tn tbt 
cupola, with cuke prepared by his process, lie uibibited specimens of tta 
iron so prepared, when the ehxseuess of texture and the nbscueo of the "hooeT- 
comb" appearance prevailing in the iron cast with the ordinary coke, w 
cli-.-u-lv .I: aattMBd 

Tlie nude of ox]ierimentmg was described, and Iho resulr- 
elaborately, and it was shown that Iho average increase of strength wi 
10 to 20 per cent. 

Taking the mean of the whole oiperiments, the ti.llnwing conclusion 
arrived at: — The mean breaking weight of the bars, 1 inch squa 
" nproved coke, w 
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... lbs. in favor of the castings produced from the 
Coke, or in the ratio of 6 to 4. 
Tin' experiments on the bars smelted with the improved coke, indicated 

iron of a high order as in strength, and might he considered equal to the 
strongest cold blast iron. The metal appeared to liavo a run exceedingly 
dose, and exhibited a compact granulated structure, with a light grey color. 




) IN n.ATl.Si:. Gll.I'IS'i, AND SILVERING-. 
Liebig'a Process. — The following are the details of a process recently 
BubUahed by Liebig, hy means of which glass can be plated without heat, 
thus forming faultless optical mirrors. The bath which gives the desired 
result is a, solution of ammoniacal nitrate of silver, with tho addition of 
potsilaa or soda, which deposits the silver at the ordinary temperature when 
put in contact with an aqueous solution of su^ar of milk in the following 
proportions: — Fused nitrate of silver, 10 grs. ; distilled water, 200 e.c; 
Mnmoniu, sufficient lo obtain a 1 i : n [i i ■: 1 solution ; to which is added hy degrees 
potash ley of 105 density '130 c.c, or soda ley of l'OSB density 450 ce. 
When the ley is added, a dark-colored precipitate is Ibrracd. which disappears 
on tho addition of a further quantity of ammonia. When all the ley has. been 
added, it is* diluted with water to 1450 c.c, after which a dilute solution of 
nitrate of silver is carefully added until a permanent grey" precipitate is 
produced. Sufficient water is then added to bring the quantity up to 1500 
Co., or a litre and a half of liquid, so that each cubic centimetre contniua 
rather more than S'lJG milligrammes of nil rale of silver, corresponding to 4-18 
milligrammes or metallic silver. The liquid should not contain any free 
ammonia; this alkali should In- ccii.pli.'ii-ly saturated by the oxide of silver. 
To get a complete saturation, a little of the silver solution should he added 
quite at last. In this case, 1 c.c. of liquid contains rather less than 4'1 8 milli- 
grammes of silver in solution. Tho potassa or soda ley should be quite free 
from chlorides; to prepare it. cavbonaie of potassa. or preferably, of soda, 
should be used, quite free from chlorides, and decomposed in distilled water 
with lime which lias been purified hy suCioiont washing. The ley must not 
he tillered, it must become clear by repose. When ibis ley is required for 
plating glass, add one-tenth or oue-ei.ehih <>!' its volume of a solution of sugar 
Of milk, containing 10 per cent of sugar. To use these liquids, the glass must 
be supported by lastening a bar of tin at the back of the glaa with wax, so 
that it can be suspended; under which is placed a glass or porcelain capsule, 
so that a space of half an inch is left between rhe bottom of i lit? capsule and 
the surfacB to be silvered; tiie capsule is then lilled with the liquid, to which 
the sugar of milk has just been a. hied, ami the whole is arraueed so that the 
object to be silvered -hall have its anterior surtaee quite immersed. It will 
be perceived thai tho siberhig should take place a; the surface of Oio bath, 
and not at the bottom, and that it is Indispensable that tho glass object should 
float and bo supported in some manner upon tho surface. It is necessary not 
to mix the sugar of milk with tho bath until the moment i.C o. j 'av', for Mas& 
reduction commences immediately, as will be kuomi \lv 'Ciie Nstowtv >»3i5n 
' es; tho object Immersed becomes taVBck Vtt a fe"fl •BBsssftHV, 
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liter about 11 quarter of an hour it reflects objects, and the reduction may be 
considered as complete, when the bath is covered with a reflecting pellicle of 
metallic silver. In this operation nil the silver in precipitated in the metallic 
■late, and only a very small fraction of the reduced metal U fixed an tho 
OfejM wiii. b it has been proposed to plate. According to a very enst 
determination, the silver thus Hied on a glass surface o 
is 49 rnilligrsnimes. Consequently, to plate n square metre of gloss m 
we should only require 2 210 gta. of silver which ii bat a irirV. Ml 
centimetres of liquid were required to plato those 22G aqnm centimetres Of 
superflcies; now, 280 co. of liquid contain 1170 milligrammes or silver, oi 
queutly. in the Interior of On Teaee! and the sides, wore deposited 1170 — 

1 1 — [ milligrammes ■■!' >ihvr. ■■■ i.:. ii wer sleeted snd ;i_ r :im n'iiutit'l 

nitrate. When tlio operation is concluded, the object plnted is TOW 
washed with hot distilled water, unit dried in a warm place. Care nrnt 
taken not tu touch I lie pluic! surface during these operations, or else I he W e +g 
will get in under the metallic layer, and cause it to fall off. Alter dence 
this layer adheres so strongly that it can scarcely be removed with the 
If the plating hits been performed on the surfuce of the bath, the layer w 
of equal thickness nil over, and with proper polishing, will have ev< 
of a silvered mirror. To attain unfailing succcbh, several precautions »r* 
necessary; iu the tirst place, the bottom of the vessel should be all 
equal distance from the surface of the future mirror, otherwise some pant of 
this surface will be covered with a thinner plate of silver than others, and 
will consequently appear duller ; for (hey will not reflect the light so well a* 
the parts which are more thickly covered. Another imporcaiit point is thai 
the surface to be silvered should be perfectly clean ; glasses simply wiped 
with a cloth will take a layer full of patches, on which will be plainly visible 
the streaks left by the cloth. Then the surface to be silvered must be i 
all over; tlio smallest bubble of air will produce a hollow in the 
Before putting the glass on the bath it is better 
liquid used for tlds should be alcohol, in preference 
tho air bettor. The glass would bo plated as well at the bottom of" Ihd 
aa at the top, only that in that case the wholo of the silver would aeeun 
on tho object; and the mirror would necessarily be K) 

■ I mrlad>7l tin- layer is covered with acoiorlcss varnish 1 
of an alcoholic solution of gum dammar; it is then [tamed. 

Gilding. — To gild jrlssj permanently, heat is essential ; gilding witnoat 
is of a beautiful color and very brilliant, but it does not adhere strongly, 
will strip off with washing. The gilding 
lira of goJdmaoBBrivte, a solution to which is added 393 milhgnunmaa 
chloride- of sodium per gramme of gold ; it is evaporated to dtyua 
heated until ail tho free odd is disengaged ; after which the double 
dissolved in water in sufficient quantity to rooke 100 c.c. of lint 
1000 milUgrannnee of gold. With this solution two others 
of winch is composed of solution of gold, 50 c.c ; soda ley (< 
SO c.c ; water, 300 O.C. It, is boiled in a tlasV until reduced to 

•wmm! solution 
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SWi o.o. The whole being put into u flask is placed in boiling water Iba an 
hour. The two liquids are then mixed, and may be used with success when 
recently prepared. To gild the inside of a glass vessel, a tenth pari of its 
volume must In.' filled with u mixture formed of t\v,i parts of" alcohol and one 
of ether, slid then tilled with the auriferous, solution while still hot ; iho vessel 
must Iheii be placed in water of the temperature of about 17fi° F. (80° C.) 
In its* than 19 minutes the internal surface will be covered with a pelliele at 
fold; the vessel is to be removed when the sides are opaque, or, at any rate, 
wlwa, seen by transparency, they have assumed a deep green color. The 
auluiii.in of gold is, of course, always reduced by the- alcohol ; but if we wish 
for »l btillbmt layer of metallic gold, we must arrange so that the affinity of 
gold tot water should not be greater than that or gold fur glass, and that tlie 
latter should bo rather stronger than the other. It is difficult to hit upon the 
exact point, and the least variation in the proportions would injure the result*. 
The above described bath will only L-ild wli'-ii reeemly prepared ; standing lor 
24 hours will destroy this property. When Ht for gilding it possesses * 
■lightly yellow tint ; with Sale it loses this color, as well as tbo property of 
depositing a brilliant layer on glass ; moreover, alcohol then rcdueos the gold 
Willi great difficulty. 

PoiitjcaT'i Proems. — The new process discovered by M Petiljcnn for silvering 
glass is thus described by Prof. Faraday :—" It consists essentially in the 
preparation of a solution containing oxyd of silver, ammonia, nitric and 
tartaric acids, able to deposit metallic silver either at common or somewhat 
elevated temperature", l.i-10 grains of uir rule <.■!' silver being treated with U.">5 
grains of strong solution of ammonia, and afterwards with 7700 grains of 
water, yield a solution to which, when clear, 170 grains of tartaric acid, 
dissolved in GSO grains of water, are to bo added, and then 152 cubic inches 
more of water, with good agitation. When the liquid has settled, the deal 
part is to be poured off: IBS cubic inches of water to he added to tho remaining 
solid matter, that as much may be dissolved as possible, and the clear fluids 
to be put together and increased by the further addition of Gl cubic inches of 
water. Tlus* is, the silvering solution No. 1. A second fluid, No. 3, is to be 
prepared in like manner, with this difference, that tho tartaric acid is to be 
doubled in quantity. 

"The apparatus employed for the silvering of glass plate conaiata or a cast 
iron table hoi, containing water within, ami a scl of pis burners hen nth to 
beat it Tho upper sur&OG of the table is pinned and set truly horizontal by 
a level. Heat is applied until the temperature is MO" Fan. The glass is 
wall cleaned, first with a cloth, niter which a plug of cotton, dipped in the 
silvering fluid and a little polishing powder, is carefully passed over the surface 
to be stivered, and when this application is dry it is removed by another plug 
of cotton, and the plate obtained is perfectly clean. The glass is then laid on 
the table, a portion of the silvering fluid poured on to the surface, and this 
spread carefully over every part by a cylinder of indio rubber stretched upon 
wood, which lia- previously been cleaned and wetted with the solution. In 
this manner a perfect wetting of tho surface is obtained, and all «ir huhbtoa, 
Jo, ar* moored. That more fluid is poured on to tl * 
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ij with a layer about aue-tenlh of an inch in depth, which easily standi 

emperMure is allowed to rise. In about I 
t. by t In." beat of warm water in tho hollow box of Uio table, slver 
O deposit on tbe glass, and in fifteen or twenty minutes a uiiiCyn 
le coat, having u greyish tint on the upper surface, is deposited. After 
a certain time, the glass employed in tbu illustration was pushed to tho edge 
of the tabic, was tilted that tho fluid might be poured off, theu washed with 
', and examined. The under surface presented a perfectly brilliant 
metallic plate of high reflective power, us high as any that silver can attain 
to; and the coat (if silver, though thin, was so strong as to sustain handlinfc 
and bo firm as to bear polishing on the back to any degree, by rubbing with 
the hand and polishing powder. 

"The usual course in practice, however, is when the lirat stratum of fluid it 
exhausted, to remove it, and apply a layer of No. 2 solution, and when that 
has been removed and tho glass washed and dried, to cover the back surEag* 
with a protective coat of black varnish. When the form uf the glass varies, 
simple ojtpedienla are employed, and either concave, convex, or corrugated 
■urfuces are silvered, and bottles and vases are coated internally. It is easy 
to, mend an injury hi the silvering of a plate, and two or three cases of repair 
were performed on tho table." 

SOME OBSERVATIONS OS DIVIDED GOLD. 

The following is an abstract of a paper recently read before the Boyallnsti- 

! ■ ' .. 

The author has been led by various consul' I. .: iinntallyfx 

some effect on the rays of light by bodies which when in small quantities had 
strong peculiar action upon it, and which also could bo divided into plates and 
particles so thin and minute as to come far within the dimensions of an undiuV 
t ion of luilit. whilst they still retained more or less of the power they had tti nianf 
The vibrations of light are for the violet ray 09,570 in an inch, and for the rod nf 
37,640 in an inch; it is tho lateral portion of the vibration of tho ether* which 
is by hypothesis supposed to lUl'cct the eye, but the relation of number rem ' 
tho same. Now a lent' of gold ns au]>pli>-J by !!:■■ 

of an inch thick, so that 7i of these leaves might be placed in the space oi 
pied by a single undulation of the red ray, and 5 in tbe space occupied by a 
viultl undulation. Gold of this thickness and in this state ii 
transmitting green light, whilst yellow light is reflected; there isevory r* 
to believe also that some is absorbed, as happens with all ordinary b 
When gold leaf is laid upon a layer or water on glass, tho water may e 
be removed and solutions substituted for it ; in this way a solution of tihlorioa, 
or of cyanide of potassium, maybe applied to thin the film of gold; and bi 
Utter dissolves the other metals present in the gold (si] 
chlorine leaves as a chloride), it gives a pure result; and In m 
cyanide, and drying end draining the last remains of Water, the film i 
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attached to the glass: it may be experimented with, though in a state of 
extreme tenacity. Examined either by the electric lamp, or the solar spec- 
trum, or the microscope, this Him* was apparently continuous in many parts 
where its thickness could not be a tenth or twentieth part of the original gold 
leaf. In these porta gold appeared as a very transparent thing reflecting yel- 
low light, and transmitting green and other rays ; it was so thin that it pro- 
bably did not occupy mnre than a liundredih part of a vibration of light, and 
yet there was no peculiar effect produced. Tbe rays of the spectrum were 
in succession sent through it; a part of all of them was either stopped or 
turned back, but that which passed through was unchimged in its character. 
whether the gold plate was under ordinary circumsfimc.es, or in a very intense 
magnetic Held of force. When a solution of gold is placed in an atmosphere 
containing phosphorus vapor the gold is reduced, forming lihus that may be 
washed and placed on glass, without destroying their elate or condiliou; 
these vary from extreme thinness to the thickness of gold leal' or more, and 
have various degrees of reflective and trnnsmissive power; they are of great 
variety of color, from grey to green, but they are like tbe gold leaves in 
that they do not change the rays of light. When gold wires are deflagrated 
by the Leyden discharge upon glass plates, extreme division into particles is 
effected, and deposits are produced, appearing by transmitted light of many 
varieties of color, amongst which arc ruby, violet, purple, green, and grey 
tints. By heat many of these are changed so as to transmit chiefly ruby 
tints, relieving always the reflective character of gold. None of them afreet 
any particular ray selected from t!;e solar spectral o. so n« to change its cha- 
racter, other than by reflection and absorption; what is transmitted still 
remains the same ray. When gold leaf is heated on glass, the heat causes its 
retraction or running together. To common observation the gold leaf disap- 
peors, and but little light is then relkered and stopped ; I'll:- if pressure by a 
polished agate convex surface be applied to tbe gold in such places, reflective 
power reappears to a greater or smaller degree, and green light is again trans- 
mitted. When the gold films by phosphorus have been properly heated, pres- 
sure has the same effect upon them. If a piece of clean phosphorus be 
placed beneath a weak gold solution, and especially if" the phosphorus be 
a clear thick film, obtained by II. c evaporation of n solution of that sub- 
stance in sulphide of carbon, in the course of a few hours the solution be- 
comes colored of a ruby tint; and tbe effect goes on increasing, sometimes 
, for a or 3 days. At times tho liquid appears clear, at others turbid. Ah 
tar as Mr. Faraday has proceeded, he believes this fluid to be a mixture of 
a colorless transparent liquid, with flue particles of gold. By transmitted 
light it is of a fine ruby tint ; by reflected light it has more or less of a brown- 
yellow color. That it is merely a diffusion of line particles is shown by two 
results — tbe first is, thai tho fluid being left long enough, the particles settle 
to the bottom ; tho second is, that whilst it is colored or turbid, if a eono of 
the suu's rays (or that from a lamp or candle in a dark room) be thrown 
across the fluid by a lens, the particles aro illuminated, reflect yellow light, 
and become visible, not as inilfp.'ndeni particles, but as a cloud. Sumetimfla 
■ liquid trhich has depositee much of its gold, icmauis til a. lanS. 'ntoj 'tofc, 
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and to the ordinary observation, transparent; but when illuminated by 
aoono of rays the suspended particles phot* their presence by Iho op*!* 
oence, which is the result of their uniU.-d" action. The settling partictoi, 
If in a flask, appear at the bottom like a lens of deep-colored Quid, 
opaque at the middle, out docp ruby at the edges; when agitated, (hay 
may Ik.' again diffused through the liquid. These particles tend to aggregate 
into larger particles, and produce Other effects of color. It is found 
that boiling gives a certain degree of permanence to the ruby state, tlany 
saline and other anhatanoas affect this ruby fluid ; thus a few drops of solu- 
tion of common salt being added, the whole gradually becomes of a viol* 
color; still the particles nre only in su.-ijieiuiun. mid wlmi illuminated hy a 
lens, are a golden yellow by reflected light: they separate now much man 
rapidly and perfectly by deposition from the fluid than before. Some ipea- 
mena, however, of the fluid, of a weak purple or violet oolor, remain fa 
months without any appearance of settling, so that the particles must b* ex- 
ceedingly divided ; still the rays of the sun, or even of a candle in a dad 
room, when collected by a lens, will manifest their presence. The bigneM 
powers of the microscope have not as yet rendered visible either the ruby t* 
the violet piutides in any of these fluids. Glass is occasionally colored (fa 
ruby tint by gold; such glass, when examined by a ray of light and a km. 
gives the o]wlescetit efieet described above, which indicates the existence oP 
sepanite particles — at least such him beeu the case with all the specimens Ht 
Faraday has examined. It becomes a question whether the constitution! e/ 
the glass and the ruby fluids described are not, as regards color, alike. II 
- present, he lajioves they are; hut whether tho gold is it 
metnt, or of a compound, he has yet to decide. It would be a point u( 01 
siderahlo optical importance if they should prove to be metallic gold; & 
the effects presented wliou gold wires are deflagrated by the Leydcn A 
charge over glass, quartz, mien, and vellum, and the deposits si ' 
heal, pressure, Ac, he inclines to believe that they arc pure metaL 

IJEDL'CriON OK METALS BY HYPROttliN". 

St Claire Devillo states that the reduction of volatile metals depends n 
much upon the rapidity of the current of reducing gas. Thus, for u 
when oxide of line is ignited in a rapid current of hydrogen, the n 
reduced, while by ignition in u slow current of the same gas no metallic in* 
is obtained, there is formed at another part of the tube, cijBtallked oxide »f 

He considers that in tho latter case reduction doea not lake place, but tbM 
owing lo the slowness of the current of tho gas, the water vapor fc 
not removed soon enough to prevent a further reaction between it and • 
vapor of zinc, reproducing oxide of zinc In this way he at 
transfer of the oxide of line from one part of the tube to another, e 
opinion il m t the apparent volatilization of oiide of zinc to this 
and in metallurgical operations, is owing to this reaction which U 
a lower temperature, than the reduction of the oxide of hydr 
Ca*m.*dtP)y,. xliii.47. 
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THE FOBMATION OF SALTPETRE IN CAVES. 



Middle and Southern State?, lie was satisfied 11. at the earthy deposit contain- 
ing the nitrates, known in some places as Petre dirt, was chiefly derived from 
the overhanging and adjacent rocks, and not from s.--limiiit hruught into the 
cave by existing or former streams. The limestone, in wliich the nltrifcrous 
caverns uro found, often contains :i large amount of F-ilioeous and argillaceous 
matter, and, in Home instances, a marked proportion of orijntiii:: substances. 
The more pervious layer?, gradually deprived of their carbonate of lime by 
the leaching action of llic water iniilteriUL; !rom above, arc reduced to on 
earthy mass, the mere caput morfitttm, as it ware, of the original rock. In. 
some cases this decomposition pervades the stratum for a great distance ; the 
residuary, tine grained, ashy clay retaining the lamination and lidding which 
it had before the change. In course of time the earthy mass falls to the 
floor by its own weight, aided, pi rhnps, by occasional tremors of the ground, 
or is detached by the load of stalactite* suspended from it below, and thus 
comes within the levelling and transporting action of the streams flawing 
through the cave. 

Ah to the production of the nitrate? with which the Petre dirt is more or 
less impregnated. Professor I!. Ihouglil ll.m. il ivi.kl not, in any large degree, 
lie referred to the excretion? and oilier remains of animals occasionally found 
in these caves ; since the quantity of nitrogen required for this purpose would ' 
iar exceed such a means of supply. Besides this, the nitrates are found in 
the earthy mass while ii is sli'.l aduoiinu; to Ihc roof or walls, and farremoved 
from the organic matter supposed to be buried in the floor. Nor can we 
regard the nitrogen as chiefly derived from organic substances in the decom- 
posing rocks. For in the case of some eaves producing Petre dirt, the sur- 
rounding limestone (villains only a Iraee of such ingredients. We must, 
therefore, refer the formation of the nitric acid, and ultimately the nitrates, to 
mutual chemical reactions between the porous calcareous earth and the con- 
tiguous atmosphere. 

ANTTMONIAI, YERWILLIOIS*. 

M. E. Plessy has invented a process for pre: urine Vermillion, of a beautiful 
color, of antimony and sulphur, and which process is sufficiently simple to 
admit of preparation on an extensive scale. „ 

The first ingredient necessary for the manuGicture, hyposulphate of soda, is 
prepared as follows: — In the upper part of a vessel, the bottom of which Is 
broken out, a sieve con tain in-r lai'ne erystuls of carbonate of soda is fixed. 
Into the lower part of the vessel project;* a furnace pipe henl: at right angles, 
which is attached to a small clay furnace. Into this furnace sulphur is thrown 
by little and little, and burns into sulphurous acid, which passes through the 
lube into the vessel, and there ads upon the carbonate, of soda. The com- 
bustion of the sulphur may be regulated as occasion twijMtra, Wawi^ji ■(£*» 
door of the furnace; the draft i3 quite sufficient, tui& in. ftsa cwtms (S.'ftswRW 
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four days the crystals of carbonate of soda are acted upon to a considerable 
depth. The vary friable sulplnto of soda may be readily separated from the 
unaltered nucleus, if any remains, and the latter may then be put back into 
the sieve. The sulphite of soda is dissolved in water so aa to produce ■ 
Fuluikni of 86° B., and this ia saturated whilst hot with cryatallized tx 
of soda. When effervescence no longer occurs on the addition of ll 
(which in the best criterion, aa litmus paper gives no satisfactory ii 
or rather when the dilute sulphite furnishes a slight effervescence of carbonic 
ncid on the es n i. L i i r i ■ ■ 1 1 i.f lanrimic iicid, dowera of sulphur are added, and the 
mixture is heated in an earthen vessel for three houra on the water bath, 
stirring and replacing the water Hail cvupumtL^. When the fluid is cool, it 
ll filtered and diluted until it shows 96° B. 

Porcblorido of antimony ia prepared by heating powdered black sulphure. 
of autunouy with commercial muriatic acid. "When the evolution of sulphu- 
retted hydrogen begins to diminish at a gentle heat, the mixture is lroiled fix 
a lew minutes. On cooling, llio clear liquid ia decanted. To avoid incon- 
venience from the sulphuretted hydrogen gas evolved during the solution of 
the sulphur ct <if unliiiiciiiy. it may either be passed into a solution of soda, or 
allowed lo pass through a tube drawn out. to a point at the extremity, close 

3 which the flame of a spirit lamp is placed; hy this the sulphuretted 
hydrogen ia burnt, even when it is mixed with much aqueous vapor. The 

solution of chloride i'l" rniti i.y ubtnined is diluted ivit.li water to 25° B. 

When the .solutions of hyposulphito of soda and chloride of antimony are 

; i : ,:■■-■;.: i ■!. :..- :i nil! inn is prepared in the following man 

ner: — Four htres of solution of chloride of antimony and six hires of 
water are poured into a stoneware basin, and alter those, ten litres of the 
solution of hyposulpliito of soda. The precipitate which is produced by the 
water is rapidly dissolved by I he hyposulphite of eoda in the cold. The basin 
iv placed in a warm bath, which is heated to boiling; in this the tem- 
perature of tho mixture gradually rises. Towards 86" F. the precipiUle 
begins to form; it is at lirst u>';i iiin_-vi.il"'.'.-. but gr.idu.dly becomes darker. 
The temperature is allowed to rise to 131" F,, when the basin is removed from 
the water batlt, and the precipitate is :< Slowed to settle, which takes place 
rapidly. The fluid ia sop-irat.-d !>.._.. tin' precipitate by deesutation; the pre- 
cipitate is washed iirst with water c.miaiiii.i^ ..i.c-iifU'enlh of muriatic acid, 
and afterwards with common water, then collected on a filler and dried, 3d 
the moist state tho antimonial vermillion has a thining red color, but in dry- 
ing it loses a lilt!., of its lustre. 

ON THE COMPOSITION OF MCSCLSH EJ THE AXTMAX. SERIES. 

From an article on the above auhjeet, by MM. Valeneienuea and Fromy, 

published in the Jottrnal de Pharmacia, Bee 1855, we make the following 

"The result of our researches in regard to the aubatuncu which gives 
acidity to tho muscles f>r all the verteftrata, ia that it; in Eomccases, theacidil 
of the muscles ia duo to lactic acid, that which makea the muacular fibi 
y acid is ordinarily a pD.oaph.tAe o( ? 
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,e formula, KO, 2HO, PO. We obtained this salt in a crystallized 
condition by treating the muscles Willi weak alcohol and evaporating the 
liquor to a syrupy consistence. 

While determining the proportion of l.hia salt in the muscles of different 
animals, wo observed evidence of some connection with the formation of the 
offleous system; that is, we always (bund it largely in animals in which the 
bones arc vorr mtieh developed, and very slightly in the Artienlata and 
Mollusca, The part which this salt takes in (he formation of bones is now 
clear: lor we have directly as.eertijitied th;,i in res Bng On C&rbOBAtfl of lime, 
the phosphate of potash from the muscles forms the basic phosphate of lime, 
which is so considerable a part of the bony substance. This phosphate of 
potash is not perhaps, without effect in the production of a phosplturetted 
filtty matter that exists in the muscles which will be mentioned farther on; 
we think, however, that nnder these circumstances it deserves the attention 
of physioL .gists. The muscles of the vertebrated animals are impregnated 
with a considerable quantity of fatty bodies made up nf varying proportions 
ofoleio, marearin, and stearin. Besides thiv ncmi'iil (itt'.v bod : es. another is 
always found, which differs from the substances properly called fat by a 

number of" poculiaritie?, anil [irese.t.ls s .■ atial'iiy to the cerebral tat. We 

have made a tolerably complete examination of this intcrei-tin." substance. 
It was extracted easily by treating the muscles with weak alcohol, which 
dissolves it without altering the other (any bodies. This liipiid. when eva- 
porated, gives a viscous am her- eel '"'red sub-tattoo, which |iorily dissolves in. 
water ; treated willi sulphuric acid, it decomposes iike a soap, trivuig sulphate 
of soda and an acid heavier than T!: '■..■■! ;■. d 

phosphorus; aiiuly.-cd. it allbrded tsa'-lly (lie eom position which one of ub 
m obtained from the cerebral fit, called oleophosphoric acid. 

The pboepbureted fat which exists it! Ike muscles, is therefore identical 
with that which i^ found so plentifully in the brain, and is produced, like the 
latter, by the combination of soda and oleophosphoric acid. The substance 
can now be said to be found in every part of the animal organization. We 
have established that its proportion in the muscular tissue increases with the 
age of tho anitual, and it is as various as the different species of the verte- 
brate animals. Fishes, such as the whiting, the dale lite flounder, have only 
a very smull proportion, wlhle species liavju.tr a compact body, with a strong 
taste, generally difficult to digest, like the mackerel, herring, trout, and most 
of all, salmon, have a large quantity. It is this pliosphurdted substance 
which, by decomposing incompletely through the action of heat, gives to 
broiled Bsl) its characteristic smelL 

While studying this substance in the muscles of fish, we have boon natu- 
rally led to examine lite red matter which colors the muscles of salmon, that 
whiub, in trout and some other Ash, produces tite " suunioiia'je." This remark- 
able change of color is partly dependent on the phenomenon of reproduction. 
The salmon, for instance, is red skinned all Ihe year, hut i(s muscles beeoino 
perceptibly paler at tho time of spawning. This discoloratiou is still more 
distinct in trout, for when they spawn the sltui\>eeomeat\w\\M-»fw*A. ^"vLxisi 
it at the same time, the fetrate u wtasssNfi 1 "«*3>i «■ 
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deeper red, and keeps Hits color longer than the male ; and often in the m 
■tream there are taken white trout and salmon trout. This shows, too, that the 
salmon trout is not tho mongrel of the trout and salmon; beside*, the fe 
dation of one of these fish by the other is out of the question, ei 
spawns in July and rarely in August, while the trout spawns ii 
The coloring- matter of the muscles of a salmon attracted th 
Sir Humphrey Davy; in tho work by this Famous chemist, entitled 8 
it is said that tho skin of a salmon can be discolored by ether. Bu 
now, this coloring matter lias not been isolated. It is this which w 
to accomplish. From our researches, we find this coloring matter to be of a 
fatty nature, presenting tho characteristics of n weak acid, which we t 
rponio acid, and that it dissolves in a uoutral^L In order to isolate a> 
acid, we used the following means : the red oil which is easily got from the 
muscles of a salmon by a press, was agitated cold with alcohol Ibebly ai 
niated ; the oil then becomes colorless, and tho alcohol take* the Col 
matter, which is separated by aeoonpoaing tile anmiouiacal salt with an 
Tho ncid thus obtained is viscous, red, and presents all the charnet*risti« of 
a fatty acid; it is the same in the salmon-trout as in the muscles of ass 
We have found it in eanpi'leriilili' (juantity nnd mixed with oleopboa 
acid in the eggs of salmon, which partly accounts for the discoloration ai 
of smell in the flesh of a salmon when it lays. The female of 
hamatus Vol, does not afford as much acid, either salmonic or 
as the common salmon (Sahno Rulmo VOL); the uiusclesof flsh si 
in species roost nearly allied appreciable differences in their <x 

ON THE ORIGIN OF MALA Ml A. 

Some interesting experiments have recently been instituted by MM. f 
and Passerint, of Pisa, Italy, on the noxious qualities of some plant s suppc 
to be a source of malaria. The results of these we shall here briefly stall 

The chara, a genus of plants which grows very plentifully in the man 
exhales, especially during summer, a fetid smell, similar to that of the a 
themselves. This has led some to suspect that these plants, d 
growth, decay, and decomposition, might be the cause of the n 
clear up this doubt, MM. Savi and Passerini undertook aaeriee of o 
on, and analyses of, tho more common species, the diara vutt/arit ai 
jtitMte 

They found these plants covered with an external crust of c 
lime, tho quantity ol which, always considerable, diminishes 
gradually during the four months of May, June, July, and Ai 
precisely those in which the influence oft he malaria is most strongly fa 
the other elements of tho rAara they detected also a fat volatile B 
i'i|, which, containing axote, has an analogy with ai 
and produces tho fetid sine 
They nmiieil tiii-i ful.itsiure ;.'<.'. .■ i, , 
the Italians give to the plant. 

After examining the chara in its living and perfect state, tl 



U which gave ri 
from the vulgar n 




t very Boon. Acetic acid was formed, united with carbonate of lime, and 
djaengnged (he carbonic acid, which, rising into the atmosphere, produced a 
scum over the surface of the water. The smell of the plant began to exhale 
at the same time to powerfully as to muse sorioua accidents and violent 
headache to the persons exposed to it, even at a great distance. By degrees 
the plant assumed a dark color, became soft and soapy, and was finally reduced 
to a blockish mixture, termed of fragments of woody libres and of very thin 
coal nnetuous to the touch, and with an intolerable stotich. 

In the last Stage of putrefaction, tho water in which the plant had been 
steeped became stinking, blackish, and mucilaginous ; on its Surface was 
fanned a dark pellicle, sprinkled with yellowish stains, reflecting in some 
points the color of the rainbow, and emitting a disagreeable odor; whan 
exposed to the action of fire it yielded azotic productions. The same experi- 
ments, carried on with covered vessels, under the action of solar beat, gave 
the same results. Repealed upon tho clwra of brackish waters, thu saline 
principle of which is so powerful ns lo destroy all other plants, the ob- 
servations presented the same phenomena, but with a greater degree of 

lilt. Savi and Passerini think themselves entitled to conclude, from these 
repeated experiments, that the ynfcnne, or fetid principle of the genus cAuro, 
if not the only and general cause of the malaria, is, at least, one of the most 
powerful causes of it.- production in Italy. Thin mischievous principle, the 
odor of which is the same with that of marshy exhalations, extends its 
influence with still greater effect whenever the diminution or evuporutiou of 
Ihc wnlera leaves the plants uncovered, and by its volatility it escapes, and is 
kept suspended in the atmosphere, 

NEW VEGETABLE WAX. 

The following description of a new variety of vegetable wax recently 
hrought to tins country, has been furnished to us by Dr. A. A. Hayes, of 
Boston. The commercial relations of our country, extending along the rivers 
of South America, are muking known lo us the product? of Bursal Ibralhtof 
the interior, many of widen have a high value in the arts, and are new to 
commerce. The wax in question is obtained by boiling tho deep green leaves 
tifashrub resembling laurel, aliounding in the forests back from Para and 
Baliia, and is used to some extent as a substitute for wax in the manufacture 
of Candles- It has a light tint of greenish-yellow color, transmitting nearly 
while light through thin portions; it ia hard, the angles of the fragments 
scrnlcliing gypsum. Its fracture is slightly eoiidmidul, lustra more dull than 
ilmt i ..f ordinary wax. By rubbing it becomes electrically excited, and takes 
and retains a fine polish ; it is brittle, without softening when compressed 
between the fingers. The average sp. gr., determined on many spe cim ens, fa 
MOO" P. 1000, or tho same as distilled water. When heated to 120° F. for 
acme time, it loses moisture, and exhales a pleasant balsamic odor, not unlike 
that of pinks. 

100 parts at 212° F. became a transparent fluid after frotliing, listing lost 
3 lo par cent, of volatile matter this being mostly aqueous, nKnsCaia 4w. v- 
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)f manufacturing it, and the dry wax on cooling Illinium dig 
In color. Made into candles, it burns with a deep opaa.uo yellow fli 
a thin stream of smoke creeping from tha apex ; its decomposition in this wi 
showing an eicess of carbon, as the carbo-hydrngons bum in the air. — 
important diameter forbida its application as * substitute for war, o 
affording light in confined spaces; otherwise, its high melting point w 
render it very valuable in nnj situations when our ordinary materials fi 
When mixed with toHew, the latter becomes harder, and the apparent m 
point of the milturo is liigher than that of tallow. But the resulting n 
mass softens at a temperature of 1 00° K., and the new was does not b 
up in*tho act of combustion, so as to unite with the carbo-hydrogens of It 
tallow with which it is mixed. Ila application in this way does n 
fore, promise a valuable result 

Alcohol of sp. gr. 0*821, when boiled oa the dried w 
portion, which separates in part by cooling, in the form of a 
becoming white. The cold solution evaporated disengages a 
the coaling it loaves, when dry, has the characters of the original n 

In sulphuric ether the same characters are preserved, the matter 
being identical with the original wax. Benzole is the appropriate solvent to 
this wax; it melts in it, dissolving hugely, so that on cooling the * 
becomes a soft moss. A more dilute solution allows the pure w 
iu beautiful snow-white granule?, which, while wet, aretr 
opaque oil drying. These granules, when magnified, appear gi 
composed of aggregations of spherules, forming mamillary concn 
rare cases radiating lines occur within llieui. indicting the t 
polarizing force too feeble to form a rectilinear solid. Chloroi 
the wax freely, and the results of cooling and evaporation are 
occur with benzole. These diameters sufficiently prove that tl 
nut, liko many ether kinds, divide into n more fluid and a more solid b 
when subjected to the action of solvents, and its unity in this respect m it 
DMfJi strongly marked iieculiarity. 

In alkaline solutions, by ordinary treatment, no saponification takes p 
after long boiling. The wax retains a little alkali after it has been « 
water, and the compound is to a small extent soluble in water, but 
the character? ol soap. This alkaline wax will absorb a considerable qi 
of an alkaline solution in ivhioli it has been trailed; washing in water re 
the excess of alkali, no definite rompound l"jii^ r formed. When d 
from a nearly closed vessel, it leaves 044 per ceut, of carbon and ash, tl 
latter amounting to 010 only. This wax coo be supplied, should a w 
exist commercially, at a price intermediate between that of tallow and tl 
ordinary wax. The only application at present known in wli 
awful pr>u>ertica is in forming a basis for a preparation used in waxing ft 
lure and polished wood work. 

[Ill ILL I A NT AJJT) CHEAP CARMINE. 

The following economical method of making carmine has lately 
" in England by Mr. B. Wood.— Take's c 
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k, will dissolve it in 27 .[Uarls of n 



r, to which are added 8 01 



ic acid. When brought to tlie boiling point 1J lb. of tho beat ooobi- 
\ ground flue, is added, and then boiled for 1J hour. Tho liquor is 
it Mnuaed or tillered nod set bj to cool. The clour liquor hi then boiled 
" x. with 9} ounces of alum, for about too minutes, and is again drawn off 
> cool and settle for two or tlireo days. The supernatant 



e sediment 

id and washed with clean soft cold h 

ig all the moisture. The result ia lino 

at rud ink by dissolving it in a en 

* dissolved gum arubic 

ly the old plan of making carmine, no 

y boiled in soft rain water for tv 

if MJlJ:.l. till II lU'i.lWi.-il 



which has fallen to the bottom is 
', and is finally dried by evapo- 
niiie, which con be made inlo 
solutiuu of ammonia, adding* 



i ric .-it-ill was used; the cochineal 
- hours containing a minute uuiui- 
sttle, and treated by remainder of 
described above. An improvement in the brilliancy of the color 
by adding about one-ninth [art of the eryetids of tin to tho 
using fijr IhU purpose b ninth part less of alum than lhe amount given 



USE OK ItBIXE IS FOOD. 
a consequence of accidents caused by the uso of the brine of herring or 
t. the Ciii.iTu.-i! of l-li-ulth in I'urU has been charged with examining to 
il exteut brine may be allowed in food. Kiunerous experiments have 
o tried at Alfort, which have lad to the following conclusions: — 
" The use of brine as a condiment or seasoning in the nouri aliment of man 
has hitherto bad no injurious effect, and nothing authorizes the opinion that 
an economical process so advantageous for the poor should be proscribed. 
The same is not true of the abuse which ia made of this substance in the 
nourishment and in the treatment of the diseases of certain animals, espe- 
cially swine and horses. Authentic facts and recent experiments show that 
the milt lire of brine in cjnpideriiLli' (pii'iiitiiy with food may produce real 
poisoning. In all eases, briue preserved too long or in contact with randd 
meat should not be employed except with the greatest cure, and after it has 
baau purified by skimming all the scum which forms on the surface.'' 

EFFia.TH OF CHLOpOrOHH OS TllE BLOOD. 

At the Boston Society of Natural History, Dr. C. T. Jackson presented a 
■Moment relative total i-il.-.-t of BhkHOfcRD op the blood of a person who 
had died under its influence. The blood was found on examination to liava 
hat the projiorty of coagulation, was of a peculiar, dark cranberry red color, 
and quite uniformly liquid. The red blood globules, in a microscopic exatniu- 
.1 !•. ::<!.. by [ir. 1 i-i.-i .n, ivi.-ii; linn, 1 1 in In- u little ahrunJtra i.iul (UwMti 1 ; 
Uh while globules were also deformed, A chemical examination of the some 
blood showed tluit it eontabMdJbrntffa •<.-»/. which was reoddy separable by 
dirtllatinn of the blood, by the heat of a chloride of coliim. 

Tho formic add, aeparaied, had its peculiar odor, ami instantly decomposed 
oicrmie at auVer, reducing tho bUtqt to it* meUluc auto, «> "in* v ~ "-"**». 
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of the incliil wen? obtained. The observation 
posed by the blood, with the product ion of formic acid, ha believed to be 
new ■ [Li;d it must be Mgsjdcd na an important physiological fael of no small 
practical moment. Three atoms of chlorine leavo the formylo to omublu* 
with the blood, while throe atoms of oxygen are abstracted from the blood, 
tn unite willi Bm liirnivk' in the production of formic acid. Thus the blood 
is nut only deprived i.'t ta oxygen, bat It is so altered as to bo incapable of 
alisorbing vital nir, and the pntietit dies from asphyxia. 

Such appears to bo the probable theory of the cause, of death in this. caw. 
It becomes us to impure wlicvhfrt here is not always a partial decomposition of 
l!i.' I ili ii nl. efleeted by llic inhalation of chloroform, from whicb, in cases ■whore 
it is not carried too far. the system recovers; while a more complete eliaape 
results in death. There is still much to be done in the chemical and pbyjio- 
lojrii'.il investigation of this subject. Dr. Jackson was of the opinion that 
when chloroform must be adnunistorcd. it should be largely diluted with 
ether; but the latter agent alone is a much safer ameathctic and should 
always be preferred when it can be obtained ; for no death is as yet known 
to have been produced by in proper ndmiuisimtion minified with air: while 
chloroform, in spite of all proper precautions In its admiui-tr.-iiiriii, M 
destroyed life. 

The chloroform inhaled in this case waa bund to lye perfectly pure. 

GLYCEKIKE. 

Katurt of Glycerine — Important to Soap Maker.*. — Dr. H. C. Jennings, of 
London, has addressed a communication to the Society of Arts, in which hi 
maintains the ground that glycerine was an artificial prodm.-t. 
new atomic molecular arrangements, produced by chemical action tipoo 
grease, during saponification, whether acid or alkaline. He s 
consorted one pound of tallow, and on am 
n oil, into glycerine, and will enjatge to do 
BDy Una ; any fatty matter from the oniinal or vegetable kingdom can b> 
tonally converted into soluble glycerine— of course I do not undertake to 
rate upon 01. Uicini, or :i drying nil. Booh as linseed oil, Ac or rosin OiL I 
have operated upon glycerine, mode by myself, and that sold ; and hare con- 
verted it into retro-glycerine — that ia to say, a most perfect oil Suppose raw 
■bap makers, or two cajidlo makers, having different processes, A shall pn> 
duce, through the want of chemical knowledge, 20 per cent of gljoeftotv 
while. B, by a better process, only produces 2 or 3 per cent, of glycerine, k 
wQl be evident thai the ■nxnuri of sienrine, or soap, produced by B will 
ceed that produced by A. 

"I have tried every means of ascertaining if there exists any afll 
between pure glyotrine and pure atearine and oleine, and find none to ex 
In feet, a more absolute chemical revulsion of the atoms of these subtfai 
cannot he imagined." 

Gfycerint Drttsingt. — The value of glycerine surgical dressings ia only 
**ffuiiu'n# to bo appreciated. Ita aWiseu^ v>"« tsoA«» 'A MajJUy nluahts 
■» ■" nJoera which have a tendency \a gangrene ', -w^ffla *\ts SminAia 





i'hi:mistbY. 

once it exerts over healthy granulations, and the facility with which the 
dnwings may be renewed, render it greatly superior to ointments in all 
other wounds and eores. In some Kuropoon hospitals it baa been substituted 
Ear Ilia fining acids, and oilier caustic applications, with tin 1 happiest effects. 
It has been reported Ihat wounds, submitted to this mode of dressing, have 
a florid mlor, ami continue so clean tlmt washing and the recourse to tha 
spatula, to remove the take of cerate und pus, which renders the present 
mm].' ..I dlmtOg wounds in ii-diuus and painful, can he dispensed with. 
l'.iUn ..■!' linen, smeared willi irlyo-riiif. are removed with tin; ^roateat feci- 
li They moderate suppuration, and repress redundant granulation*. 
The dreasinga are soft, and agreeable to the patient, and admit of being nutde 
■stringent, by the addition of tannin, in case of tendency to hemorrhage. 

EXPERIMENTS ON WRITING INKS, 

Some- ingenious experiments to test the durability 'if writing inks have 
recently been made by Dr. Chilton, of New York City. He exposed a manu- 
aaript written witli four different inks of the principal makers, of this and 
Other countries, to the constant nation of the weather upon the roof of bis 
laboratory. After nn exposure of over Ave mouths, the paper showa the 
different kind of writing in various shades, of color. The English sample, 
Blackwood's, well known and popular from the Best and convenient way 
that it is prepared for this market. was quite indistinct. 

The American samples, Davids'*, Harrison's, and Maynard'a, are better. 
The litst appears 10 retain its original sliatlo very nearly j the two last are 
paler. This test shows conclusively the durability of ink; and while, to- 
many purposes, school and the like, an ink that will stand undc&oed a year 
or so, is all that is necessary, yet there is hardly a bottle of ink Bold, some of 
which may not be used in the signature or execution of papera that may be 
important to be legible lift;- or one hundred years hence. 

For state and county offices, probate records, 4c, it is ot vital importance 
moofdl should be legible centuries hence. We believe that some of 
the early manuscripts of New England are brighter than some town and 
church records of this century. 

In Europe, at the present time, great care ia taken by the different govern- 
ments hi the preparation of [uTmatii'in ink — some of them even cnmpoimding 
.■■ aocdmg to i In-' nio* i approved and expensive formulas. 

Manuscripts of the eleventh and twelfth centuries now in the State papsr 
office of Great Britain, ure apparently as bright as when tirst written : while 

» of the last two hundred Joanna mono* kw iileiribli', nnd some of 
n entirely obliterated. 

'S PROCESS FOR EXTRACTING SUGAR FROM TEGETASLB 




Maumeuc, of Paris, in a paper descriptive of a new process & 
vegetable substances, recently published I 
', aajti— That ail the proceasen W pnamln " 
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example, from 1000 kilogrammes of beet root, which contain really 100 kOo- 
grsnunes of sugar, oat nan than fifty or My-ttve kilogrammes are extracted; 
and augur cum., wliicli should yield 300 or 310 kilogrammes to llie thousand, 
gives from sixty to sixty-five only. The fault is shown to lie in the mode of 
treatment. Sugar exposed to die action of cold water undergoes a changs 
known to chemists, ivlucb prevents its crystallization. A beet root dug up 
and stowed away is a cone of cold water, the longer it lies the 
the sugar diminished. Keeping it under shelter makes no difference. Manu- 
facturers, however, have to store their stock of beets, as months 
according to the present process, before they can be passed 
mill. 

The remedy proposed is to crush out the juice nt once as fast na tos roota 
are dug up, and discharge it into huge cisterns, and (brow in a quantity of 
Kme, whereby a saocharate of lime 18 formed which will keep ofideteriO rated 
for a whole year, and may be converted at the manufacturer's convenience 
By adding oirlmnic acid, or others of similar action, to tliis soooharate, oot 
treating it properly by evaporation, Ac, it gives up the 'TystnliiBable 
which it has held intact, and in lull quantity. 

THE NEW FACTS BESPHCTING OZONE. 

The following tirticles, gathered from various sources, embody all Hie recent 
in form:] i ion made public respecting ozone. 

The first article is an abstract of a paper read before the American 
elation, AllHiuy, by Prof. W. B. Rogers : 

Prof. Rogers said, that the chief object in this communication was to OaS 
the attention of American observers to a branch of inquiry which, as yet, Ibsj 
had pB<tty neglect el, nri'.l I'l Liidiciit'.' a clian^i' in the methods of obsamftl 
which he thought essentiid to miike. the cll'i vis un i in.- ozonometer a fair 
sure of the quantities of ozone in the atmosphere. 

Prof. R. presented the results of two short scries of observations, the first of 
which «rera made in the city of Boston, at a station on the eastern side of tin 
extensive common ; the second, on a hill fifty miles westward of the city, all 
height a!")ut five hundred feet above tide, in the midst of an undulating rural 
■ I iv ilh verdure and removed from any collection of houses or 
msuufactorios. The OJtoooDHti t u* d wss the ordinary test paper of; 
l>ein, which was exposed freely to the outer air in such a way as to be 
tared from strong light and 

The city observations extended from the first of February to the last of M 
In these it was forinil that winds coining from any of the eastern points gi 
little or uo iudicotion of caone, but those from western points, especially ft 
the X. W., produced a strong impression upon the teat paper. Thus fix 
four months of observations in the city the mean for E. winds was 08, that 
W. winds was 3D, the former showing no trace of ozone unless when 
very strong, 
country station, the observations extending from the first of 




in August, when the report was &Tw*n ip, famished ray 
result* Hore the sir, ftoro whatever point, \t. it 
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i, rarely showing a leas amount than that corresponding to 5 on 
bein's scale, often attaining 9, and occasionally oven reaching the maximum 
or 10. In only a single instance, throng bout the summer, was there on entire 
absence of effect. In this series [ho mean for K. winds was somewhat greater 
than that for the opposite currents, the former being 7*8, and the latter 6"7of 
• 

The almost entire absence of ozone in easterly winds at the Boston station, 
and its presence in those from the West and north-West, Professor B. ascribed 
to the circnmstanee thikt the former, in order to roach the place of observa- 
tion, had to traverse a wide extent of the densely built city, while those 
oamicg Soto westerly points reached tlie common with but little intermixture 
of air Sum streets or buildings. 

In all these observations it was remarked as a general result, that the effect 
on the test, both as to rapidity and umoiuit, was somewhat to proportion to 
the vdncilg of Ok miming air. Numerous instances were noted of a light 
breeze continuing for several hours, with but a small impression on the paper, 
while the strong wind which followed from (he same quarter, prod u ced, in * 
single I'O'ir. Ih'/ ri!"-i marked effect. Indeed, in vury gusty days the impres- 
son whs so quickly made, and so strong, as to render necessary the renewal 
of the Wet paper several times within the twelve hours. 

This increase of ozonic effect with the velocity of the wind, Professor R, 
considered to be mainly due to the Urgfr amount at air brought in contact 
with the test in a given time. In this view the fact become* very important, 
as allowing the great imperfection of the common mode of observation, even 
for purposes of rude comparison, since in observing successively, in a calm 
and in a high wind, we are in fact comparing the amount of ozone in vastly 
different quantities of air. To avoid this error, some meaus should bo 
adopted for furnishing to the test equal quantities of air in equal times. 
Such a result would tie secured by an aspirating apparatus, having a small 
chamber in tlio path of the current to receive the test. Such an tuTangemont, 
capable of bringing into action a large volume of air in a short tune, would 
■.....■: . : : ■ . : ■ j -. 1 ■ ...f i;iM-s, ivb'-re rim eotmnon .ilnerva. 

tion in calm air would show none. It would also enable us to make hourly 
Or even half-hourly observations, instead of wailing Ibr I lie i-luw development 
of the action through half a day j a process which, instead of summing up 
the ozone actions or twelve hours, allows the effect of one period to la; more 
or less obliterated by that which follows. 

On Owns and its Relation to Mwthroonu, — It is well known that certain 

of mushrooms possess the remarkable property of turning rapidly 

blue, when their head and stem happen to be broken and exposed to the air. 

This matter has attracted the attention of -Schoenbeiti, who offers tin? MtarfDg 

explanation. He considers oxygen, both in its free and bound state, to be 

capable or existing in two. conditions — the ozonic or active, and the ordinary 

[to condition. All the oxy-compounds yielding common oxygen at a 

raised temperature ho considers to contain OCOOlMd oxygen, rind he further 

■ :,-, .,,, nl '■! rxmnnon ornen from »•—— ■—•mounds 

la upon the transformation of the a* 
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Now, n general fact is this, that the oxygen Oral set free always e 
traces of ozone, mure or 1pm according to the degree of temperature ai 
the oxygen happens io he disengaged from those compounds. The lower Ural 
degree, the larger the quantity of ozone mixed with the oxygen; thoogh h 
•11 oasee the quantity happens to he exceedingly email in comparison with inn 
of the oxygen obtained at the same time. The best means of ascertaining ita 
presence of ozone is the alcoholic solution of guiacum recently prepared. 
Oxygen does not in the leust change the color of that rcHiniferous liquid, 
wlillet ozone seems to possess the power of coloring it deep blue. The blue 
matter it nothing but guiacum plim ozone. Now, if we beat the purest oxii" 
of gold, platina, silver, mercury, the peroxides of lead, manganese, 4*i, infc 
any substance yielding oxygen, within a small glass tube, into which hod beta 
previously introduced a bit of filtering paper impregnated with g 
tion, the paper will turn blue as soon as the disengagement of oxygen begins 
Ail the circumstances being the same, the paper will be colored ll 
deeply J>y the oxygen eliminated from that compound which require* the 
lowest temperature for yielding part or all of Its oxygen. 

Mr. Schoonbein further goes on to say that there cannot be any doubt that 
all the oxygen contained, for instance, in the oxide of silver, previous to 
compound being decomposed by heat, exists in one state — be that state 
it may, But how then does it happen that two different sorts of oxygen an 
generated at the same time from one compound ? The answer U 
to be, that one of the two kinds or oxygen eliminated must be engendered at 
the expense of the other; or to speak more correctly, that during the ad a* 
elimination of oxygon from ilu- osddo of silver, part of that oxygen ■ 
change of condition. Now, as the oxides of gold, silver, ftc., pose 
power of coloring blue the guiacum solution, just as free ozone does, it a 
considered that the condition of the oxygen contained in the oxides of gi 
silver, ic, is the oroide one) and it is further inferred, that by far the gn 
est portion of that caono under the influence of heat is transformed Into 
oxygen. 

Now certain species of mushrooms contain a colorless [ 
soluble in alcohol, and in its relations to oxygen hears the closet 
to guiacum, as appears from the fact, that all the oxidising a 
have the property uf bludns tin/ alcoholic solution of guiaenm, al 
property of coloring blue the alcoholic solution of the mushroom p 
and the deoxidizing substances which decolorize the blue solutic 
guiacum, also discharge the solution of the mushroom principle. 

The resinous principle of the n 
power <il' coloring iHclf. except so 

chyma of the plant. This has led Sehoenbein io the discovery, t 
exists in the mushroom a principle which possesses the property 01 
the chemical power of oxygen, and of causing it, 
condition with the resinous principle. In many respects this u 
appears to resemble the binoxide of nitrogen, and its exutb 

before expressed by Schoenbein, thai the oxidizing effects of ■ 
oxygen (of itself iiinetivt'Y wYArti ,n» pqiiwei wym en 



spheric oxygon 




■ blood, Ac., are brought About by menn3 of substances which possess 
■r both ofr?..-irb,i : _- ,'iini carrying oxygen. 

14 hfiumcmg Ike Production of Llsmt by Electrolysis. — M. Ilozenu 
■ the following as the result of recent investigations on rbis 

1. Tbe composition and temperature of the liquid being constant, tha 
le produced increases with tbe intensity of the pile, but not 

proportionately. Thus eight of Eunscu'a elements produced 0'001B5 gnu., 
and eighty elements u lKH'ii> gnu., in equal volumes of gas. 

2. The intensify of tin. 1 pile and !,i- (-oriipoMikiu of the liquid being nearly 
constant, the amount of ozone produced decreases as the temperature 

3. The temperature of the liquid and the intensity of the pile being nearly 
constant, the unoon) pro agea with the amount of sul- 
pburic acid, but does not seem to be proportionate to it. 

It follows that in order to obtain the largest possible quantity of ozone by 
means of a given intensity, it is necessary to employ water with a very largo 
proportion of acid. With eight of liunsen's elements ozone is not generated 
r containing j„ its volume of acid, even after the addition of a 
Utile chromic acid ; while it is produced by two elements from water mixed 
with five times its volume of acid. The amount of ozone in oxygen, pro- 
duced under various conditions, wan found to vary from 0002 to 0*007 gnn. 
in tbe litre. 

Prafeasor Van der Willigen states that he has observed thu production of 
ozone, when a thin platinum wire, about two inches thick, is llxed between tbe 
arms of a Henley's discharger, which is included in the oircuit of n Grove's 
battery of six cells. The wire soon becomes white hot, anil the odor of 
ozone may be recognised along the whole length, but moot distinctly at the 
positive end, at that pole where oxygen would be eliminated in the voltameter. 
—\CompL Rend, xliii. S4.) 

Qbsm-aliom ami Experiments upon the Employment of Iodide of Polonium 
at a Reagent for Ovmt- — A recent number of tbe Comptes Rendu/ contains 
Uie (allowing paper on this subject by S. Cloez : — 

Tha experiment* of Marignac, Freiuy, and Beeqnercl, have done moat to 
clear up the question of the nature of orone; they prove completely the pos- 
sibility of Imparting to chemically pure oxygen all the properties of this 
niyMiri'iu' ■abaUnoe. 

Iodide of potassium being one of those substancea upon wliieh ohm is 
capable of noting, paper soaked in a solution of starch containing u-003 of its 
wti^ht of tbit iodide, baa been prepared under the name of the ozpnametrie 
reagent, not only to indicate the presence, of orotic, but also to measure tlie 

I in the air. If tbe ooloratiou of this papor could only ba 

oeoniaed oxygao, it* employment woold leave nothing to he 
■ .1 Ibis is Dot the case; acid vi-qn.rs act ujk.q iudidw "fp-." 

la exhaled by plants 
. action, aw' I . inlluence of the 

■liiart light of the aua. « ■••■■ ■• • •>-. 
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air to oe ozonized. After a great number of trials, the author ha* not yet 
succeeded in establishing with certainty the pan taken by ozone iu the 
phenomenon of nitrification, effected in the absence of azotized or 
eai substances, but his experiments have convinced him that the 

a prove the presence of csscne in tho Jiir, anil measure its quantity 
is of iodised paper, are not of the least value. 

It is an admitted fact, that the coloration of the paper takes place every 
day in the country, in places where there is an active vegetation, and espe- 
cially in the neighborliotd of reajoilerous trees, whilst repiated oteervatioos 
prove that in the most populous parts of towns the paper is very rarely on 
very slightly colored. Resiniferous trees, aromatic plants, and all the parts Ol 
vegetables which contain volatile oils, act much more strongly than 
plants upon iodized paper hi their vicinity. By passing moist air 
tubulated bell-glass cov. Tim- the pliuiu h". i« ■ 
the iodized paper to the air nt its exit from the bed. it will be seen t" 

i plant is capable of producing odorous volatile substances, 
takes place; in ilie oilier n-: i :-".■ the paper remains white. 

Prom some experiments recently published, it would appear ilia 
oxygen disengaged by the green parts of plants under the il C 
is in the same state as the gas produced by the electrolytic decomposition 
water, or the nascent oxygen prepared in the cold by to* action (if sulpha 
acid upon binoxide of barium. The author has found that this oxygon I 
no effect upon iodized paper, lie placed some aquatic plants in a bottle tO 
with ruin water, containing about hall' il* vuluuie of i-arboiiie acid, exp.i 
the apparatus to the Han, and collected the gns under 11 test tube filled* 
water; the gas produced no coloration of iodized paper by contact for 
hours. As it might be objected that the gas hod lost its oxidising pot 
during the short apace of lime occupied in collecting it. he adapted to 
neck of Uie bottle containing the plants, a glass tube of three decimetm 
length, covering its lowdr half with black paper, and introducing a aarff 
test paper both into this ami into the portion left exposed to the light. ' 
apparatus Was exposed for two days to tho sun ; 2 'Jo litres of moist gas* 
evolved, the whole of which passed over the iodized paper, of which the ■ 
protected from the light was unehanged, whilst the other 
colored. This is the constant (licet of the action of light upon 
in the presence of moist oxygen. 

It cannot be admitted, as advanced by Schoenbein, and lately repeated 
Scouterteu, that light ozonizes the air, for although the active modificMioa 
oxygen is not permanent, it may be kept for several hours; and if light p 
leased the property attributed to it. moist air exposed to the sun and rsmoi 
for a short time from the action of the solar rays, ought to act upon iodb 
«aper in (lie manner of ozone, but this is never the case. However lonf I 
air may be exposed to the sun, it is never ozonized. 

STLYrllMA AND ITS DETECTION IN CASES OF P0ISONDf«L 

eni OH of strychnia as n poison bos attracteil so much attantl 
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osaodoflocUIiavebeei cperimanUllitaofre j i iito t iMi . 

6 Mowing are some of the moat valuable of the contributions to out 
- subject: — 

Sfrj/cAiitd (put Bruno.— Th e following 
ani of a report inado 10 tho British Association, 185G, bj Mr. T. 
11 llio subject of Strychnia, especial i-.-i- -r-.-nr..- living due to the lain 
I poisoning case in England. Mr. Horalej observed that the circum- 
s attending Palmer's trial induced him to make a series of experiments 
k'u the subject, and he tried the effects of a precipitant formed of one part of 
bichromate of potash dissolved in fourteen parts of water, to which were 
afterwards added two parts in bulk of strong sulphuric acid. This being tried 
upon a solution of strychnine, the bulk was entirely precipitated in the form 
Of a beautiful golden colored and insoluble chromato. The experiment, as pep. 
formed by Mr. BorsJey, was very interesting, and scarcely s trace of bitterness 
was left in the filtered liquor. Ho did not claim lo have originated this disco- 
very of the use of a chromic salt and an acid liquor; but the point lo which 
he called attention was the essential difference in the mode of application, 
and ho maintained that it, was as much out of the power of any tiuinun being 
todeflnethe limit of sensibility which he hud attained, as it would be to count 
the sands or to measure the drops of the ocean. Taking thirty drops of a 
. i strydmiji . ■ ■ j j r . l! : : ! i =■; half :, cm in. he diluted it. with lour drachms nf 
water. Re then dropped in sis drops of a solution of bichromate of potash, 
when crypt al- immediately l'cruii-.l, and ilec'Sii posit ion was com pi ■■!?. splitting 
Up tho half grain el* strychnin into rnilSioris of atoms of minute crystals, he 
said that each of these atoms, if they could bo separated, would as cli- 
demonstrate the chemical characteristics of strychnia as though be had 
evented with a pound weight of the same, lie then shewed the chemical 
reaction with those crystals. Dropping a drop of liquor oontamll 

■■■ of strychnin into an evaporating dish and shaking it together, ha 
added a drop or two of strong sulphuric add, and showed the effect as 
previously noted, lie next showed the discoloration produced in eliromateof 
strychnia and chromnte of brucin by sulphuric acid, the former being changed 
to a deep purple and then to a violet and red. 

It had been asserted since the trial of Palmer thai the iinti-detcction of 
strycliuine in the body of Cook was owing to the antimony taken by the 
deceaaed having somoivbiit interfered with the testa. Such a supposition 
was, in bis (Mr. Horsley'a) opinion, absurd. Nothing, he consider.- i 

nteatablj disprove tho Gillney than either of two new teatswhldl ha 
use tbej had first DM 
obtarnuiont of a peculiar crystallino compound of strychnine, wliich was after- 
wards made to develop the characteristic effect* by which strychnine is re- 
cognised. Mr. Horalcy next related n series of experiments which he had 
made 00 animals with strychnine, avid cut. ■: ■ i-nns Ibr 

. ■ rtaiu eases, although (as he has Joal shown before) a 
■■ detecting inflniteaiii . ■ Dial J leett 8* ptw- 

cored threw rats at seven o'clock p. u., he* g»ve i Of ■ grata 

of powdered ef-rychnia, and two Imurs aftcrwarri* * o.o**fwrt «A\M a. •?>** 
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more to one or the three. Next morning at four o'clock they were nil alive, 
and bad Mm food (bread and milk) in the night, hut at ^even or ;. few 
r they were all dead. Thelongest liver was one of the rats flat 
hod had only a quarter of a grain. In about three hours afterwards be 
'Nil test, but could uiit detect the least indication of strydintM 
in the precipitate. There was, moreover, a total absence of bitterness in all 
the liquor. He tried every part of the bodies of the rata with the like result* 
What, then, became of the strychnine? Had it boen decomposed in &« 
organism, and ita nature changed, as Baron Liebig intimated " 
non-detection of strychnine, be thonght it not improbable that the strychnin) 
might have become imbibed into the albumen or other solid inattor, 
abstracted from tho fluid, forming by cougulalion (nay, for instant'.?, 
blood) a more or less insoluble albuminate. This idea had occurred 
frr.ni notii/iiiK "''' coagulation of llu- glairy white of egg with strychni 
the lact of his not recovering the full quantity of the alkaloid 
had introduced it. At any rate, it merited consideration. In Lis second i 
riment he administered three-quarters of a grain of strychnia to a wild rat, 
but the animal evinced little of the effects of the poison, and it was purposely 
killed after five days. 

His third experiment was with two grains of strychnia, administered 
pill wrapped up in blotting-paper to a full sized terrier dog. It 
apparently quite well for flvo hours, when the operator went to bed, bat wm 
[bund dead next morning, but lying uppurently in the most natural position 
for a dog asleep. When taken up blood flowed freely from its month. ' : On 
opening the animal, said Mr. Horsley, "I found the right ventricle of 
the heart empty of blood, whilst the left waa full, some of the blood being 
liquid and some clotted. The stomach waa carefully secured at both its 
orifices, and detached. On making an incision, I was surprised at not seeing 
the paper in which I had wrapped the pill, naturally expecting it would hava 
been reduced to a pulp by the fluid of the stomach. I therefore sought for 
it, and lo ! here it is, in precisely the same condition as when introduced into 
the gullet of the dog, and containing nearly all the strythnine. I have been 
afraid to disturb it until I had exhibited it to you, and now I will weigh the 
contents, and ascertain how much has been absorbed or dissolved. The 
experiment is important as showing the small quantity of strychnia necessary 
to destroy life ; and, had I not been thus particular lo search for tho paper 
envelope, it might, possibly, have led to a fiillucy, ua I must have used an 
acid, and that would have dissolved out tho strychnia, and the Liferent 
would have been that it waa obtained from the contents of the stomach, 
whereas it had never been diffused. Iu this ease, also, none of the absorbed 
strychnia was detectable in the blood or any part of the animal, although 
the greatest core was observed in making the experiments." The lecturer, who 
was listened to throughout with great attention, added that he had made further 
experiments, which he thought proved that it tvaa highly probable a more of 
less insoluble compound of organic or animal matter with strychnia is found. 

Dr. Marshall Hall, of England, haa published tho following new and 
apparently conclusive test for iViia suW.\to pehoa: — 
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,e part of acetate of strychnia, in one thousand parts of dis- 
r;ll'-'.i v-ur.-r-. adding a drop or two of acetic acid. I then took a frog, and 
having added to one ounce of water I-IOOth part of a grain of acetate of 
strychnia, placed the frog in this dilute solution. No effect having been pro- 
duced, 1-lOOlh of a (Tain of the acetate was carefully added. This having 
produced no eflect, in another hour l-100tli of a grain of the acetate was 
again added, making 3-lOOths, or about the 33d part of a grain. In a few 
minutes, tin: frog became violently tetanic, and though taken out and washed, 
died in the course of the night. I thus detected, in the most indubitable 
moaner, cue thirty-tliird part of a grain of the acetate of strychnia. It 
appeared to me that had more time been given to the experiment, a muuh 
minuter quantity would be detectable. I placed a second frog in one ounce 
of distilled water, to which I clued the 1 -200th part of a grain of the 
acetate of strychnia. At the end of the lir.-t, second, arid third hours, other 
similar additions wore made, no symptoms of strychnism having appeared. 
At the end of the fifth hour, tin.- line havinir been exposed to the action of 
l-50th part of a grain of the acetate of strychnia, tetanus came ou, and under 
the same circumstances of removal and washing as in the former experiment) 
proved fatal in its turn. I thus detected 1-S0th part of a grain of the poison- 
em salt by a phenomenon too vivid to admit, of a moment's doubt ; the animal, 
ou the slightest tonch, became seized with the most rigid general spasmodic 
or rathei" tetanoid rigidity. And this phenomenon, alternating with perfect 
relaxation, n as repcati-d nguii] and again. 

" As the nerve and muscles of the frog's leg. properly prepared, have been 
Tery aptly designated as galvanoscopic, so the whole frog, properly employed, 
becomes strychnosoopic. In cases of suspected poison from strychnia, the 
contents of the stomach and the intestines, and the contents of the heart, 
blood vessels, 4c, must be severally and carefully evaporated, and made to 
act on lively frogs just taken from the ponds or mud. I need scarcely say, 
that taken in winter, the Crop will rii'Ve m.- ..it sii-ycl.noseopic than in sum- 
mer, — in the early morning than in the evening." 

Professor Trad of Edinburgh has published the following paper on the 
detection of strychnine :— 

1. The best method of eliminating this powerful poison from the contents 
of the stomach, is certainly by digesting these mutters with alcohol, filtering 
and concentrating the filtered liquid by a gentle heat. To separate any ani- 
mal matter taken np with the strychnine, buiiing litis liquid with a little 
acetic acid, and again filtering, will effect a clear solution of the strychnine, 
and tins cone em tut el will aftind the poison in a lit, state for administering it 
to small animals, or for the application of chemical tests. 

2. After many trials of various tests, that which seems one of the best is a 
neutral solution of chloride or gold, especially if a slight excess of acetic acid 
exists in the liquid, or be added with chloride. This addition throws down 
from the solutions of strychnina n gamboge yellow precipitate, which, if the 
quantity of the strychnine be considerable, shows a tendency to form minute 
crystals, while the chloride of platinum forma o less copious precipitate, of an 
oramfe-yellmv eoJW: oil the chloride of gold teWftfc Wt» Cus^soSsk <sa- 
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. i . ; . i ;. whid . when ] ■ j ■. ■ l ■ i ■ r I ;. ■ applied, maybe 

dsfnodrd ., :.i produce a prop. The principles on which 

tie growth of corn depends are better understood. The repetition of torn 

i! can mi longer be considered as necessarily fealty in 

principle, nud to be unconditionally eoudemned. It is rather n question of 

■ ■;.- lo be decided by the cost of manure and of produce. 

These lessons ihe English fanners hare learnt froniMr. Lawes. They have 

. them with becoming gratitude. They are practising theru with 

increasing' confidence, day by day, to their great and proved advantnge. 

TUo department of agricultural chemistry is now attracting to itself the alien- 

able chemists in all countries; and the contribnBona to knowledge 

sf'-rn the various investigations have, during the hut few years, been 

in attempt anything lilt'.' an account of these results in 

■ is obviously out of thy question, and we content ourselves wi(h UQe 

■ an enumeration of the principal and most interesting investigations. 
!n this country, Mr. Lawes has continued his experiments on tlie laws 

tteoing of animals, taking, fi>r tbo objects of 

■ pigs and sheop. The number of animals experimented upon, the 
intelligence and core brought to bear upon every detail of the experiments, 
and the very considerable expenditure which has evidently «oboj 

: Gir in advance of any of a similar kind that 

hail.' been undertaken elsewhere. Although the result* are of a prat tkti 

i the experiments of Mr. Lawes must not be classed with the very 

tumorous trials oil the feeding of animals tliat are to be fotuid dispersed 

■ agricultural publications, and which are merely practical, being uuder- 

renee to general principles. The results of Mr. Lawes' 

inquiries are too numerous to be stated here; but they seem to point oat ChM 

n just balance of th..- different constituents of food is of more importance in tha 

feeding and fattening of cattle than ;i pre' louiinanco of any ouo; that neither 

the albuminous nor farinaceous elements of lixid have an exclusive value for 

rposoH to which Ihey are applied ; and that the classes of vegetables 

peculiar in containing a high proportion of nitrogenous mutter, are 

m that circumstance, tbo most adapted in practice to 

' .1 it part of the animal body (muscle) which most resembles them in 

composition. According to Mr. Lawes, therefore, the valuation of foods in 

nts in nitrogen is attended with much fallacy. 

apera, Dr. Voelckcr, of Cirencester College, has published 

an aocou;r ■ -.-■-- i I ) i ii view of nsoortniniug tho enure of Uio 

bufnl i-hiy when Ued as manure. Ho lias arrived at 

■. on that the effects arc portly mechanical, but principally duo to the 

liberation of potash from silicates of that alkali existing in the soil, hut only 

. 

Mr. Way has published two Anther papers ■';' ct of the 

absorption of manure by Mils, in contintiati b on tliis 

I in leco. Mr, Way aLtributea the \hv« 
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:','. ointnonia existing in the itir both in the interior and suburbs of 
Pfcrta. 

Mr. Ln\ii - tod Dr. Gilberl have published the results of an inquiry into the 
quantity of ammonia mid nitric acid in ruin falling at Rothamstead, la Hert- 
Tho methods of determining small quantities of nitric acid are at 
p rei M nt so imperfect, that Messrs. Lawes and Gilbert have not thought it well 
: h rlii.ir results Mtotau substance, but they are led to believe that in 
quantity it exceeds that of ammonia in rain. Besides the names wo have 
■,.*'i in connection with these researches, other continental aud English 
let might be referred to, if circumstances admitted of greater amplifica- 
tion. It is, however, obvious, that in this hurried sketch wo have omitted all 
■I many investigations on this and other subjects of agricultural che- 
mistry which niiqhi wi-ll cLiira : i r I • ■ : n r . ■ ; i. in a umiv ex loaded review. 

. I ■.-, ws maat nut omit to mention, that the trade in artificial manures, 
Which is rapidly rising into such national importance, especially in England, 
is Rtniviog the most important aid at the hands of chemical adam 
only are the various waste substances of mantuactures and of daily lifa 
worked up into available form, but the manures produced by chemical means, 
more especially the superphosphate of lime, are daily improving [a character, 
ttwiiity through the suggestions of chemists who have specially devoted tliom- 
aclne to this branch of science. Fresh sources of guano have also been 
dieoovorod, and new supplies of substances useful to the farmer have in several 
plMM been obtained. 

![]■ relore, not without reason that we congratulate ourselves On the 
progress which has within the last five yenra been made by that deportment 
of agriculture which : . [.-donee. 

W. Tolkl recommends the tnoro frequent employment of hyposidphate 
la hi chemical analysis, instead of sulphureted hydrogen. According 
to him, it can bo also used to evolve sulphureted hydrogen ; if a piece of 
line is placed in dilute hydrochloric acid, and a few drops of a solution of 
byposulphato or soda added, sulphureted hydrogen is evolved. If now to 
this mixture a solution of u. salt of lend, bismuth, cadmium, Ac., Is added, the 
Bulphnrets of the corresponding metals are precipitated. — Ann. der Chem. 
mnd Phaim. 

S H« THE PttESEKVATIOS OF ANDt.K. ■■■ 

n Wothly, of Zollinger, Switzerland, has obtained a patent for the 

ing method of preserving meat : — The meat is first cut into pieces of 

n pound* to weight, and separated from the bones. These are then 

•r with sugar and suit, and allowed to stand alraut two days, and 

n subjected to pressure, in order that all the blood and H 

out ; or in place of being pressed, they ore moderatel.*" ooked 
They are then placed in casks ttne4 wWa uvs\\*& ta_ 
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>iece U covered with a pieon of while pnpisr well greased, padt«d it 
-1. and fat is poured in 10 fill up the ."paces between the pitta 
it cask is then closed, and placed withiu a larger one, and the q«vi 
the tiro tilled up wiUi sand, wliittr is a good non-conductor. 
aiait, of Paris, bus iiatented a peculiar method of treating meal w 
it for use, like oar common smoked beef. The moot to be preserved 
ci pieces nji'.l strung on a cord at a suitable distance opart from uno 
These uro then hung on rods B nd suspended in on air-Ugkl 
which tins a furnace at its bottom. The chamber is then healed uj 
100° Fah., and a pi _c t rr ounces of too flour 



fire, and the doora 
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1 of green mini learea. is throwi 

opening in the bottom of tat 

,j tbo action of which the maat ii 

is lime the meat is withdrawn, ant 

rhore it is dried. This praam 

make tlneiy havored dry meat apable of keeping a long psrint 

remove- > tie blood before being 
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lUCTURE OF THE EARTH. 



following is an abstract of a paper read before the British Association, 
Hennessy: — 

some preliminary observations as to the impossibility of accounting 
earth's figure, without supposing it to have been once a fused mass, 
of which baa cooled into a solid crust, the process of selldUleattn 
WM described. The influence of the connexion and circulation of 
s in a heterogeneous fluid was shown to bo different from what 
place in a homogeneous lipid sucli as usually comes under our 
notice. As the primitive fluid mass of the earth would consist of strata 
increasing in density from the HOrfiioa towards the centre, its refrigeration 
■AH be. that of a heterogeneous fluid, and the process of circulation would 
lergolic in going from Its ourfiice towards its centre. Thus, the earth 
consist of a fluid nucleus inclosed in a spheroidal shell. The. 
of this shell would take place by the solidification of each 
of the nucleus iu succession. If the matter composing 
interior of the earth is subjected to the same physical laws as the material 
rf the solid crust coming under our notice, the change of state in the fluid 
■mist be accompanied by a diminution of its volume. The contrary hypothesis 
had been hitherto always assumed in mathematical investigations relative to 
tbe form and structure of the earth. The erroneous supposition tlmt the pnr- 
liclee of the primitive fluid retained Hie same positions alter the moss had 
advanced in the process of solidification as they had before the process Com- 
menced, had been tacitly or epenly assumed in all such inquiries until it was 
formally rejected by the author, who proposed to assume for the fluid similar 
properties to those exhibited by the fusion and solidification of such portions 
of the solidified crust as are accessible to observation. The results to which 
the Improved hypothesis has led show that it funilamen tally affects the whole 
ion. not only of the shape and internal structure of the earth, but also of 
pactions taking place between the fluid nucleus and 
l: the process of solidification took place without change of 
[gelation of the fluid, the strata of the shell would possess the 
forms us those of the primitive fluid, and their oblatcness would diminish 
the outer to the i oner surface. If the fl uid contracts in volume 
an passing to the solid state, the remaining fluid will tend to as 
and man oblate figure after the formation of each ftntraa *S \Y>k AoSi. "&■» 
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the surface of the shell were adduced, 
dne to (lie pressures they support, ant 
cuango of state in tlie solidifying fluid, 1 
of the shel] would be that due to the i 
rroetom, »od would, therefore, rapidly in. 
CoMraettoa in volume of Hie fluid ou en 
thta pressure, but yet it may continue t> 
cM U ta a tn e t ton mold always appro 
of the eolidiffeation of is™, and of voles 
tratiou of these views, and their npplicat 
greatest questions nf geology. The relatk 
ofM. Elle do Beaumont seem to establish 
which traverse the surface of the earth 
simply and satisfactorily esplaitied by thi 
which produces the great preasuro again* 
subsidences of the latter. The direction 
produce a rupture from the purely elevate 
would be far more favorable to pymractry 
distortion of shape from collapsing inwards 
shell would also greatly increase its resist* 
to its aurfoce, so as to cause it to subside, 
would not be rotated in tlie same manner 

os the ooanrarcs op xotEKoire 

THE ISLANHS OF THIS ARC 

From a recent com in union I id n made In 




From this collection, ns well as from other sources to which I have had 
acoess, as derived from tlia voyages or Parry, Franklin, Back, fenny, Ingle- 
liokl and the recent work of Dr. T. Sutherland, I am led to believe that tha 
oldest Fossiliierous rook of the Arctic region is the upper Silurian, viz. a lime- 
stone identical in composition and organic contents with the well known rock! 
ofWenlock, Dudley, and Gothland, 

No clear evidence has been offered as to the existence of Devonian rocks, 
though we have heard of red and brou'nisli .-•MiidsC'iio, an observed hi very 
many localities by various ovplorers, nod which may possibly belong to that 
formation. But whilst in tlie fossils we have the keys to the ago of the Silu- 
rian rocks, we have as yet no adequate ctuuiiiIh where-unon to form a rational 
conjecture as to the presence of the Old lint ^imilviooo. or 1 'tvvhiau group. 

True carboniferous Produdi and Spiriferi have been brought home by Sir 
E. Belcher from Albert Lund, north of Wellington Channel ; and benco we 
may affirm positively, that the true carboniferous rocks aru also present 
Hero and there (liiurniiiou.-. «ddst ami coal arc met with ; I he existence of the 
latter being nisiked at several points on the gener,!! r-liurt published by the 
Admiralty. "With palaeozoic roeka are associated others of igneous origin, 
and of crystalline and iiLeiauioi'pl.oied character. 

OF secondary formations no other evidence has been met with except somo 
fossil bones of Saurians, brought home by Sir & Belcher, from tho smaller 
islands north of Wellington Channel. Of the old Tertiary rocks, as charac- 
terized by their organic remains, no distinct traces have, as far as I am 
aware, been discovered : and hence we may infer that the ancient submarine 
sediment?, having been elevated, remained during a very long period beyond 
the influence of depository action. 

1... I Cit 

Arctic explorers who have recently returned, bear upon the relations of land 
and water in this Arctic region during Hi' liujssi-u'.odeni peril"!, when the pre- 
sent species of trees were in existence. 

Capt, M'CInro states that in Banks' Land, in latitude 74° 48' and thence 
extending along a range of hills ranging from 350 to fiOO feet nbo70 the sea, 
and from half a mile to upwards inland, ho found great quantities of wood, 
some of which was rot sen and decomposed, but much of h sufficiently fresh to 
be cut up and used us fuoL Whenever this wood was in a well preserved 
stale it was either detected in gullies or ravines, or had probably been 
recently exhumed from the frozen soil or ice. In such cases, and particularly 
ou the northern faces of the slopes where the sun never acts, wood might ha 
preserved any length of time, inasmuch as Capt. M'Clure tails me he has eaten 
beef, which though hung up in bis cold larder for two years, was perfectly 



The most- remarkable of these specimens of well preserved recent wood 
the segment of a tree, which, by Capt. M'Clure's orders, was sawn from 
trunk sticking out of a ravine, and which is now exhibited. It 
feet 8 inches in circumference. Still more interesting is the cone of' 
fir trees which to brought home, and which ap^o-reuOy \ic\cni%a 
■■'•'■■,■, a plan! still Eying within, the to$tBtta€». 
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Pirn's specimens of wood from Prince Patrick's Island is of the same character 

mentioned, and its microscopical characters oroch res ... 
atrobm, the American pine, according to Prof Quekett, who : 
specimen brought from Uecla and Griper Bay, to the Larch. 

In like manner Lieut. Pirn detected similar fragments of wood ti 
farther to the north, in Prineo Patrick's Lund, and also in ravines of th« 
interior of that island, where, as ho informed mo. a fragment was (bund like the 
tree described by M'Clure. sticking out of the sod on the aide of a gully. 

According to the testimony of Capt. M'Clure slid Lieut. Pirn, nil the timber 
they saw resembled the present drift wood so well known to Arctic explorers, 
being irregularly diatrilmWd, and in a fragmentary condition, as if it had beet 
broken up and floated to its present positions by water. If such wen 
method by which toe timber was distributed, geologists can readily aei 
for its present position in the interior of the Arctic Mauds. Tiny 
the period of such distribution largo portions of these tracts were beneath the 
waters, find that the trees and cones were drifted from the nearest la; " 
which they grew. A subsequent elevation, by which these islands as 
(heir present configuration, would really be in perfect harmony with those 
great changes of relative level which wo know to have occurred in the Bi 
Isles, Germany, Scandinavia, and Itussia, since the great glacial period. The 
transportation of immense quantifii - of timb r km arda (he North Pole, at 
deposit on submarine rocks, is by no means bo rem ark: i hie a phenomenon a? t 
wide distribution cf criiilio blocks il urine (hi: Hiioial epoch over Northern Gi 
mnuv, Ceitind IliiHSin. anil hirfrc portions of our island when under water, ( 
lowed by the rise of these vast masses into bind. If we adopt tin's expiM 
tion. and look to the extreme cold of the Arctic region in the comparatively 
modoru period during which this wood \\\\- Ijccu drifted or preserved, we can 
have no difficulty in accounting for the different states in which tho timber is 
found. Those portions of it which hiippciif'! to have been exposed to the alter- 
nations of frost ami thaw, stud the influence of the sun, havoneeei 
rotten; whilst nil these fragments which remained inclosed in frozcu mod Or 
ice which have never been niched, would, when brought to light by the open- 
ing of ravines or oilier ucciiteiiial can -.es. present just as fresh an appearance 
as the specimens now exhibited. 

The only circumstance within my knowledge whiuh militates against this 
view, is one communicated to me by Capt. Sir Edward Belcher, who id 1st. 
IB" 30', long-. 93° 15', observed on the east side of Wellington Channel tl 
trunk of a tir tree stnndmit vertically, and which, being cleared of tho su 
rounding eartli, it, was found to extend its roots into what ho supposed U 
be the soil. 

If from this observation wo should be led to imagine that all tho il 
ble fragments of timber found in these polar latitudes, belonged to trees lh 
grew upon the spot, and on the ground over which they are now distributed, 
we should be driven to adopt the anomalous hypothesis, that, notwithstand- 
ing physical relations of land and water similar to those which now prevail 
(i. e. of great masses of land Msjh above ftio no!), taw* at Var^p «' 

such terra firmtt within a few degrees of \VvB"SovftiT>i\^\— *. -e 





■ in; ivii'.lry i:jfvii!i[iatiL)lp will] the data in our posaession, 
M with Tht? laws of iai 

r. we adopt ihe theory of a former submarine Ml 
i! elantfou of this siNi-lwtrnsi], M easily accounting lor nil the 
explain iliv curious cisc brought to our notice by Sir 
r, by supposing that the tree ho uncovered had been Boated 
■■■ -..-.' i 
i stones, ami lodged in a bay, like certain '• snags" of the great 
Under this view, the cn<vi referred to must bo considered 
M ■ mere exception, whilst the general inference we naturally draw i: j , that 
Ibe vaat ijuiui titics of broken recent limber, us observed by numerous Arctic 
•rplorers, were drilled to their present position when I 

■o submerged. This inference is indeed siu: 
■ unanswerable evidence of the submarine associates of the timber: for, 
■ the summit of Coxcomb Range in Hanks Land, and at a height of BOO 
■t above Ihe sea, Capt. M'Clurc brought home a Sne large specimen of 
". which is uo distinguishable from the species so common In 
le glacial drill of the Clyde ; whilst Capt. Sir E. Belcher found [lie remain! 
>f whales on lands of considerable altitude in hit. 73' north. 
Reasoning from such facts, all geologists are agreed in considering the 
mud, gravel, and beaches in which animals of the Arctic rogion ore 
1 in many parti of northern Europe, aa decisive proofs of n period 
n a glacdaj flea covered large portions of such lands ; and the only die- 
o between such deposits in Britain and those which were formed in the 
ie Circle is, that tho wood which was transported to tlic hitter has boon 
9 ligneous atalo for thousand* uf year*, through tho excessive 
d of th« ronton. 

on Tin; qrowts op stalactites. 

ir W. B. Rogers, at a Into meeting of the Boston Society of Natural 
ft gave the following brief akftteh Of tacts which he had observed in the 
. . ■ iros : — 

a. drop of water, charged with carbonate oflime, is seen to form at a parti. 

x point of the roof, and after its descent, another drop, by the same 

" luiical causes, takee its place. It is net M a — M y to suppose a hole 

init which tho concretion may col feet. Usa&J then in none. At Uio 

is of tho drop where it thins away to n lilm, evaluation and the loea of 

ic acid combine W cause a precipitation of pari of the dissolved car- 

t, which, on separating, attaches itself to the rock in the form of a very 

sale white rtny, eorros|>otiding to the margin of the liquid. Kadi succeed- 

'p deposit a similar ring in contact with and beneath llutt already 

L until tb" uiitl. i- pr'ili.iip'd <]<>wnwanls in the shape of a quiB-Ukf 
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tube. This, from its vertical position, invites the water of the adjoining part 
of the roof to descend along its outer surface, and now an exterior and more 
rapid growth begins. Usually, the former process continues to operate for a 
long time after the external growth has commenced : so that the stalactite, 
in some cases, retains its open central canal until it has reached a length of a 
foot or more, and a diameter at its base of two or three inches. As the water, 
which flows along the outside of the tube, parts at each step with ft portion of 
its calcareous charge, and thus grows continually less capable of forming the 
deposit, the rate of deposition must diminish somewhat regularly from the 
upper to the lower end of the mass. Hence it is that stalactites, formed in 
positions where their growth on all sides is freely permitted, have always a 
sharply conical or tapering form. 

The drops which fall from these pendants to the floor, still retain a portion 
of carbonate of lime in solution; but as the shock of the impact and the 
spreading of the liquid greatly favor the escape of its carbonic acid, a farther 
deposit must be formed in this position, and thus the stalagmite grows 
upwards to meet the stalactite growing downwards, until in many cases 
they unite to form a column reaching from the floor to the ceiling of the 
cave. 

As in general the infiltering water follows the joints and planes of stratifi- 
cation of the limestone rock, the fashion or pattern of the stalactitic drapery 
mill be more or less determined by the position and arrangement of these divi- 
sional surfaces. Where, as in parts of Weyer's Cave, in Virginia, these planes 
of bedding are steeply inclined, and meet the roof in a series of parallel lines, 
the concretionary action seems to have commenced by forming parallel rows 
of stalactites along these lines. This process, in certain places, has gone on 
until, by lateral union of the adjoining pendants of each row, they have been 
transformed into parallel sheets of stone, which in some instances extend from 
the roof to the floor. From their great extent, and a degree of thinness 
which, in part, renders them translucent, these sheets are capable of being 
thrown into sonorous vibration by a blow from the heel near the ground, and 
under these circumstances they emit a musical sound of great depth and 
force. 

BOILING SPRINGS IN UTAH. 

The Placerville (Cal) American gives the following description of ten 
curious Springs situated about ten miles north of Wash-ho Valley, Utah, 
upon a tributary of the Truckee, and called " Steamboat Springs," appearing 
* to derive their name from the fact that they are like so many boilers generat- 
ing steam. " For a distance of three-fourths of a mile do these remarkable 
springs pour their waters, rushing, boiling, and foaming, through innumerable 
fissures in the rocky formation in which they are found. The entire of one 
bank of the stream on which they are situated, a distance of from thirty to 
eighty rods in width and three-fourths of a mile in length, and rising back- 
wards from the river in places from sixty to eighty feet, the whole seems one 
vast deposit from the water that for ages has been, ejected therefrom. It is 
lot that boiling hot water is ejected tbrovx^aoxA \>co& "^asAa extosi&^rcsta.'^R^fiL 
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I i;t ihe surface is Qlled with innumerable cracks or Assures 
imunicstiun; wilti subterranean cavi- 

-.'. hiiili ihc hiding water is tor 1 with grout velo- 

e ■■ . li I 

- qu tlit- water. A singular feature is. Hint in lurgo 
fuel from each other, the boiling water it i 

ging from one direction to niiothorat 
I :i in;.: i'.- [planes thu waters overflow the surface, 
■ ■■■ at vnrioUH depths from Hie surftcp, 
gem-rally in view, but sometimes bo deeply within as not to be . 

.■■■■I hissing i- he ird in every direction. 

mi that will scald the. hand instantly on application, are here 

i through the openings and Bisurea, high above the surface of 

fcffmntion, and witli great violence. There U one place more remarkable, if 

i -iljl>:, than others ; ir ia where (lie surface of the rooky deposit ii unbroken, 

:::ji.-l beneath ii hearil the roaring as of ii strong bhwt lUrnaoe. 

risible bere, but tbo rock or deposit on which the 

.-. iaactnallj buminghot; tbo bare band can seal 

menl Morning and evening, when the air ia cold and still, 

. 1 1 ] i steam and vapor. In many places there are 

small deposits of Bulpilur lllat will ignite by the application of a. match ; in 

was i- t; and yet others, an alkaline substance 

■ i aa to destroy in a abort time a linen handkerchief in which a. 

■ d. The country in the immediate vicinity bears 

UumistiikaLiL- evidence of the td'eft of powerful volcanic action — masses of 

vjtriliid rocks, cinders, tbo ordinary coarse conglomerate scoria of eilioet 

: and not » lew specimens were obtained of the lightest, 
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: i [ii I tic isiiliji.1'1 uf this paper, it is proper lo refer to varioUK 
which have been made of facts intimately related to those which 
I wish lo lilliiwl Thai Uw oaloweeoa shells of the Polythalnmin ore aome- 
appeanto have been If rst noticed by 1 ■ 

" I rimy bore retuai i. lliat roj continued i-oscarclica on the Polytheism!* of 

IT* convinced mo that very fiP'.pa.pitlv in the earthy coating of 

tlluu, wliich ^ partly calcareous and partly -JftfrPM the original calcareous 

■ oxchanged their lime for silax with 
wiy alteration it. flgure, so that while some ore readily dissolved by an acid, 

■ 
dftntdted." 

■■'■■■ whem 1 stated 
wlVoi.i Fort WaaMoKtor- ■■— — -4 
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be due the credit ot first distinctly anno 
Polythalamia and the formation of Gre* 
upon the origin of a substance which has 
a notice given by this distinguished obs 
of the bones of the Zeuglodon from Alal 

* That Greensand, in all the numeroi 
examined it, has been recognized as due 
a formation of stony casts mostly of Pol 
preceding year." He then refers to the ] 
in Bavaria, as rich in green opal-like cat 
forms, and mentions them as also occurrii 
limestones of France. He then proceeds 
similar casts in the limestone adhering 
Aifthftma and states that this limestone ab 
and whitish stony casts of recognizable Pol 
ish, and under a lens appears spotted wi 
Greensand casts of Polythalamia, and they 
mass. By solution in dilute chlorohydri 
mixed with quartzose sand, and with a 
easily removed by washing and decantati 
perfect that not only the genus, but often 
be recognized. Mingled with these are f 
like bodies, which Ehrenberg considers as 

With reference to the perfection of thee 
light they throw upon the structure oi 
remarks: — 

"Tho formation of the Greenland coi 
interior space of the minute bodies with a 
forms therein as a cast. \t is n nrrnliu 
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worms. In. the Berlin Monats-Bericht, for July, 1855, Ehrenberg gives an 
acoGfunt of very perfect casts of Nuinmulites, from Bavaria and from France, 
showing not only chambers connected by a spiral sipkuncle, but also a com- 
plicated system of branching vessels. He also gave at the same time an 
account of a method he had applied for the purpose of coloring certain glass- 
like casts of Polythalamia, which he had found in white tertiary limestone 
from Java. This method consists in heating them in a solution of nitrate of 
iron, by means of which they can be made to assume different shades of yellow 
and brownish red, still retaining sufficient transparency when mounted in 
balsam to show the connexion of the different parts. The interesting observ- 
ations of Ehrenberg which are alluded to above, have led me to examine a 
number of the cretaceous and tertiary rocks of North America in search of 
Greensand and other casts of Polythalamia, &c. The following results were 
obtained : — 

1st The yellowish limestone of the cretaceous deposits of New Jersey 
occurring with Teredo tibialis, &c, at Mullica Hill, and near Mount Holly, is 
very rich in Greensand casts of Polythalamia and of the tubuliform bodies 
above alluded to. 2d. Cretaceous rocks from Western Texas yielded a con- 
siderable number of fine Greensand and other casts of Folythalamia and 
Tubuli. 3d. Limestone from Selma, Alabama, gavo similar results. 4th. 
Eocene limestone from near Charleston, S. ft, gave abundance of similar casts. 
5th. A few good Greensand casts of Polythalamia were found in the residue 
left on dissolving a specimen of marl from the Artesian "Well at Charleston, S. 
C. ; depth 140 feet. 6th. Abundance of organic casts, in Greensand, &c, of 
Polythalamia, Tubuli, and of the cavities of Corals, were found in the specimen 
of yellowish limestone, adhering to a specimen of Scutella Lyellii from the 
Eocene of North Carolina, 7th. Similar casts of Polythalamia, Tubuli, and 
of the cavities of Cordis, and species of Encrinitis, were found abundantly in a 
whitish limestone adhering to a specimen of Ostrea selkeformis from the 
Eocene of South Carolina. The last two specimens scarcely gave any indica- 
tions of the presence of Greensand before they were treated with dilute acid, 
but left an abundant deposit of it when the calcareous portions were dissolved 
out All the above-mentioned specimens contained well-preserved and perfect 
shells of Polythalamia. It appears from the above, that the occurrence of 
well-defined organic casts, composed of Greensand, is by no moans rare in the 
fossil state. 

I come now to the main object of this paper, which is to announce that the 
formation of precisely similar Greensand and other casts of Polythalamia, 
Mollusks, and Tubuli, is now going on in the deposits of the present ocean. 
In an interesting report by Count Pourtales, upon some specimens of soundings 
obtained by the U. S. Coast Survey in the exploration of the Gulf Stream, the 
sounding from Lat. 31° 32', Long. 79° 35', depth 150 fathoms, is mentioned as 
" a mixture in about equal proportions of Globigerina and black sand, proba- 
bly greensand, as it makes a green mark when crushed on paper." Having 
examined the specimen alluded to by Mr. Pourtales, besides many others 
from the Gulf Stream and Gulf of Mexico, I have found that not only is 
Greensand present at the above locality, but at msxvy <^^\^N\\^^^^ 



DAL OF BCKKHTIRC DISCOVERY. 

Stream if ml ( lnii" of Mexico, and I hut tliia Greenland is often in the form of 
Batta of Fotythalamin, minute Mollusks, and branching Tubuli ; 
and tluit the sumy variety of petrifying material is found as in the fossil casts, 
wiuiu being well-defined Greenland, ether? reddish, brownish, or almost white. 
In acme cases I have noticed a single cull, of* spiral Puktlialamlaa east, to 
be composed of Greonsand, while all the others were red or white, or via 

The species of Polythalamia whose casta are thus preserved, are easily 
recognizable as identical ivit.li those whose perfectly preserved sheila form the 
chief part of the soundings. That these are of recent species is proved by 
tin. 1 facts (hut some of them still retain their brilliant red coloring and that 
they leave distinct remains of their soft parts when treated with dilute adds. 
It is not to be supposed, therefore, that these casta are of extinct species 
washed out of ancienl submarine deposits. They are now forming in the 
muds as they are deposited, and we have thus now going on in the present 
teas a formation of Urectisatid by processes precisely analogous to those 
which produced deposits of the same material as long ago as the Silurian 
epoch. In this connection it is important to observe that Ehrenberg's 
"ijr-'Tv.itiuii.--, iind ray own, establish the fact that other organic bodies than 
I'ulyt ha lamia, produce casts of Greenland, and it should also be stated that 
many of the grains of Groensand accompanying the well-defined casts aro of 
wholly unrecognizable forms, having inertly a rounded, cracked, lobed, or 
even coprolitic appearance. Certainly many of these masses, which often 
compose whole strata, were not formed either in the cavities of Polythalamia 
or Mollusks. The tier, however, being established beyond a doubt, that 
Greeusaud does form casts in the cavities of various organic bodies, there 
is a great probability that all the masses of this substance, however irregular, 
were formed in conn ex inn with ofjr-'inic bodies, and (lint (he chemical changes 
accompanying the decay of the organic mulier have been essentially connected 
with the deposits in the cavities, of green and red silicates of iron, and of 
nearly pure silica. It is a curious fact in this connection, that the siliceoui 
organisms, such as the Diatom uueo.'. lvl'.-ci.Jiiii'.:-;*', and Spongiolitea, which 
accompany the Folytlialsii.iu in the Golf Si renin, do mil appear to have any 

:i r|. ;:l ,.<i 

The discovery by I" 1 r- ■!'. Ehrciibi-rgorthc connection between organic bodies 
and the formation of Groensand, is one of very great interest; and is ono of 
the many instances which he has given to prove the extensive agency of the 
minutest heings in producing geological changes, 

nEIGOT OK T1IJ3 HIMALAYAS. 

It appears from a late survey mado of the Himalaya range, by Colonel 
WaOgh, that (ho Khancliinjinga, which has been hitherto supposed to be the 
highest summit, is in fact not so — a higher mountain having been discovered, 
situated between Kataiuandoo and Khauchinjinga. This last named is 28, 156 
feet above the level of the sea ; but the new summit reaches the enon 
height of 39,003 feet. It bus been proposed to call Uus Mount Everest, 
former surveyor-general of India. 



menirx artesian wkixb. 

TLc London Society of Arts have recently published o paper by II. Bruck- 
ffl°"". on " Negative Artesian Wells,'' thai is-, welL< which take instead of 
giving out water. Such wells serve ;is permanent drains; they are sunk in 
looee strata, or where communications exist with fathomless Assures or with 
Dg streams. M. Bruekmann, who is a unlive of Wurtemborg, states 
tlinl lliey may be established " in all the so-nulled normal or sediment forma- 
ISuvinni; tertiary ■J--j-.--«It -= ; rhslk, .hiras.-io rocks," and others. And 
he brings forward examples of the benefits thai have followed the sinking of 
v. Qa iu towns or iu swampy country districts. The drainage he- 
re perfect and constant ; fluid matters of all kiuds And their way 
e mouth, and flow away, while solid matters may he stopped, and used 




lI the Albany meeting of tbe American AasoeiatkiD, Professor Alexander 
id a paper on the above topic, in which he stated that a map of the 
n hemisphere, token with the Bay of Bengal in the centre, would bear 
a Striking resemblance to the face of the moon presented to us. The dark 
portions of the moon ho considers to be oontiaontoj elevations, as shown by 
measuring the average height, of mountains abovo the dork and the light por- 
tions of the moon, lie recently had accn the bearing of newly- ■■■■ 

:,a on the question, the character of the ridges in the neighborhood 
Those ridges are shown by their tints to be of the same geological 
character as the tops of the mountains. They show themselves to be recent 
disturbances or upheavals by the manner in which they cross other lorain- 
lions, as though ejected through frock* in a previous crust The superior 
thickness or elevation of cruet in the dark portkmB, la shown by the lacttliat 
Bono of three white line.", ruiuiiujr r 1 ■ f- ■ ■ t j_- ; i fvcryihing in the bright [xirtions, 
cease at tin' entrance into the darker regions. A close scrutiny of the while 
portions shows ■ great subsequent inundation of the white rock flowing over 
the oc >an beds (if that term bo allowed) Mid raising llieir level. Ho thought 
that these facts threw some light on the inhabitants of the moon. Might not 
this Bow into the ocean bed have absorbed, by pome rhomrml ai.tion (is water 
of crystallization or otherwise), the ocean and atmosphere ? If so. the moa 
,ive been formerly inhabited and been rendered desolate l.y HA 
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Ibbatson, in a communication to the London Geological Society, stated, 
that having mixed a solution of gold in nitrivnuiriaticadd with Ave times its 
weight of water, and placed it in a Berlin evaporating dish On a thick shoot 
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was increasing. On transferring the solution to another basin, he found that 
the crack presented a vein of gold ; the pure gold forming small nodular 
masses along the fissure, both inside and out, and resembling veins of gold in 
auriferous quartz rocks. Under the circumstances of the low temperature at 
which the solution was being evaporated, the diluted state of the solution 
still left unevaporated, and the difference of the appearance of the nodular 
form of the gold vein from the usual appearance of the metallic gold obtained 
by evaporation from such a solution, the author thought it worth while to 
describe and exhibit the specimen. 

ON A POSSIBLE ORIGIN OF INCLINED STRATA. 

At the Albany meeting of the American Association, Mr. J. D. Whitney 
gave a description of a remarkable instance of inclined stratification near 
Lake George, where fine white sand containing small quartz pebbles has 
been deposited over a considerable extent, and with a thickness of 25 feet 
vertical, having a dip of 30 degrees. This fact, thus established, that strata 
may be deposited at a high angle, led to the development of a theory of the 
formation and dip of the sandstones of the Connecticut valley and other 
similar deposits on the Atlantic slope of the Appalachian chain. The main 
point of the theory was this : that these beds of sandstone were originally 
deposited in an inclined position in a basin of subsidence by currents of 
water carrying detritus, which currents were produced by the subsidence 
itself. If a fault originated in a valley, at one side or the other, and there 
should be a subsidence on that side, a current of water would be produced, 
of greater or less violence, which current would set across the valley and 
carry with it the material abraded from the adjacent region, which would be 
deposited in strata dipping, at a considerable angle, at right angles to the 
line of direction of the fault, as in the Connecticut valley. According as the 
subsidence was to the east or the west, the dip of the strata would be in the 
opposite direction. Thus the origin of limited basins of sandstone, having a 
dip transverse to the direction of the basin, would be fully explained by a 
cause lying within the basin itself— a phenomenon which had not as yet been 
satisfactorily explained by geologists. 

ON THE MOUNTAIN CHAINS OF WESTERN AMERICA. 

At the Albany meeting of the American Association, W. P. Blake, Esq., 

in a paper on the Orography of the Western portion of the United States, 

thus delineated and named the three chains of mountains, crossing the 

country between the Mississippi and the Pacific ; the deductions being made 

from a careful examination of all the recent Government surveys : — First, the 

Rocky Mountains, extending from the table land of Mexico to and beyond 

the northern boundary. Second, the Sierra Nevada and its prolongations 

north and south ; and third, the Great Basin range and other broken ranges 

ween the first and second groups. He then proceeded to describe these 

s. The length of the first, he said, *waa 1,4AQ te&s^ *sui vta, general 

ion NN.W. and SS.E. The Bacooft. <&siai Na tereasA <& \aaxs3 «x& 



iriy parallel ranges, which enclose elevated voder*. The lllir '' WtBOo> 
r in tho north to the parallel of +0 degrees. Jlr, Blako pro- 
nmrei for than three ranges. ■ - (6 call iLe 

. the Rocond, tlie California Chain; 



following paper waa reodVberoro iha Albacv meeting of thy American 
for tho Promotion of Science, by ilr. J. Lb Conte : — 

■■ ma ■■[' Agassis and Tuomoj, tlio geology of Florida btfl 
known, it being supposed to consist of n prolongation of that of 
and Alabama; but these gentlemen mode known the P m 
ad moat of tho Peninsula are of recent origin, am 
asaminnd, ore the work of corals, still living in the vicinity and still 
Tim object of tho present paper was to show that ours] 
one was not sufficient to account (br tin' phenomena, but that another and - 
been nt work preparing the (bundal 

A section was drawn 
. ling the lower part ol Florida into three sections — 
at more northerly boundud by a line from Tampa Hay nnrlh-;: 

a second from Charlotte's Harbor, parallel to this; and a third, also ■ 
from Chatham Bay, 

are also parallel to the line of coast at th 

peninsula. Parallel also h the line of Islands, tin? keys, separated from the 

shore by a ship i ■:. ■ i ■ 1 1 1= i ■ 1 1- the line of living eoral reef; 

■ of tho Gulf Stream. The living reef in some BvB hi l"i 

a from tlie keys, and tho keys some forty miles from the const, tho water 

■ -l over with small mangrove islnnil? 
ni« twelve nr iliirv en feet above the sea, but inland (lie w> called Ever- 
.-.-.. i. r, v u ■ 'I '■■■ tt< A ponds and 

( in- ; i . . -... i ;i ...-, ;.,,n, ,,, u .l,,j„.- rapidly in ulin^-l 

' " >T 7 td in' 

prwontod will be eloar. Thai lad <!"■ Km- 

glades are tho work of corn! agency there is no doubt Bat as corals cannot 
prow tbo*e the surface of the water, their agency alone is not sufficient — tho 
vkJent action of the winds and waves is necessary to break oIT msases of the 
eoral and bear them nithiu tlie line of the n»E Here these coral bouldern 
■ around n hloh ■mallei pieces of coral, sand, and other sub- 
stances collect, become runwrrtfffl by the carbouato of lime in the sea water, 
and s^ at length tho whole becomes an island clothed with v. .■_■■ I 
Iflfi processes may be seen going on at the keys and reefs of Florida. Thro 
il already is tho centre of a mass of coral debris, and 
so on op to tho Inhabited Island The coral sand in these inlands is (bund 
always siTe.' 1^1 I'... thai I 

w»vm. The ■ ■■' Prof T 
tr* sands and wilh of 
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elovatcd by igneous agency, is found to be an error when excavations are 
mode, as thoy are then revealed to be but boulders. The conclusion from 
this reasoning follows inevitably that the line of keys is a former coral reef 
changed by the action of the waves as above described. In this manner, as 
Tuomey pointed out and Agassiz has proved, was the present Southern coast 
formed. Here also Tuomey supposed he saw evidence of upheaval, while 
Agassiz saw nothing but the effect of the waves. The line of the shore was once 
a reef, then became keys, finally a continuous coast line, behind which the shoal 
water rapidly filled up, and the Everglades were formed. Of course, during 
the reef period, the elevated line from Chatham Bay was the coast The 
coast also must have been begun as a coral reef) which went through the 
same changes, at a time when the line from Tampa Bay was still the limit 
of the peninsula. It is clear that all this portion of southern Florida was 
superficially formed by coral agency ; and we can hardly doubt that this is 
equally true of the country much further to the northward, for specimens of 
precisely the same coral have been collected as far north as St Augustine. 
This opinion Mr. Le Conte fortified by various other facts and arguments. 
Thus far we have Prof Agassiz's views upon the mode of formation of this 
region. That the coral agency, however, was not alone sufficient, the speaker 
now proceeded to show : 

First : It is a well known fact that the reef-building corals of those seas 
cannot grow at a greater depth than sixty to seventy feet ; nor can they 
grow above the surface of the water at low tide— being thus confined verti- 
cally to limits of ten or twelve fathoms. Unless there be a subsidence of the 
sea-bottom, therefore, we can have no reef of greater extent than this ; in case 
of coral islands, we may add ten or fifteen feet for materials thrown up by 
the waves, which, where there is no subsidence, limits the extremes to some 
eighty feet 

Second : It is certain that no subsidence of the sea-bottom has here taken 
place, as that would preclude all possibility of the increase of the peninsula 
by coral agency. It follows then that the coral formation of Florida can be 
nowhere beyond eighty feet in thickness. Now if coral agency alone is to be 
admitted, it follows that the ocean, for the enormous distance from St Augus- 
tine to the present reef) was nowhere above sixty or seventy feet in depth; 
and Florida was originally represented by a tongue-formed shoal three hundred 
miles in length ! Suppose this to have been the case, why did not the corals 
grow over the whole extent, and form a coral field, instead of appearing in a 
succession of reefs ? This proved conclusively to the speaker that the condi- 
tions of coral growth were progressively more and more southwardly. The 
facts in the case prove that the sea-bottom has been gradually rising from 
north towards the south. 

Third: The gradual rising of tho sea-bottom may be occasioned either by 
igneous agency or by sedimentary deposit. Prof Tuomey supposed that he 
had found evidences of the former, but Agassiz has satisfactorily explained 
those appearances on which the deception was based, and we may with full 
confidence say that there is no evidence of any such igneous action. It is 
inconceivable that a sufficient elevatioiv. CQ\M\vaNfc\»kea^\aGft to have afforded 




■! a Ibothold^nnd not have raised the recently farmed land. The rising 
fcy awKmeotiiry deposit, on IhB other hand, can affect nothing but the sea-bot- 
l-;on, and to this cause the speaker referred that upriawg which forms the 
Meessjwy condition of the horizontal extension of the torn] reeft. 

Sow to prools that such Jejicsita have actually taken placo: It is a lair of 
currents tbflt if their velocity is checked they deposit a portion of their sedi- 
ments upon the bottom; if it is increased, they wear away their beds mid 
basks. If the Telocity of the stream lie greater on one tide than on the other, 
they abrade one bank and deposit the abraded matter on Ihe other. Such a 
: i m*kmg a curve, necessarily has a greater velocity on tho outside 
than on the inner; the outer bank will then bo abraded, and a tongue of land 
be (brined on the other aide. If instead of Iho tongue of land you have a body 
of still water around which the current sweeps, deposition of sediment will 

! go on until you have the tongue again ; and this is necessarily true 
coder all circumstances. It is of no consequence whether tiie limits of the cur- 
rent be solid l.anks or hanks of still water. A sediment bearing stream making 
a sweep or curve in still water tri'i^i <1l-j- >«it its sediment principally upon the 

■ of the curve, thus forming shoal water. The curve will extend, 
and the shoal in proportion. The Gulf Stream is such a current, making ■ 
atrong sweep around the point of Florida. The result of this reasoning is, that 
the sweep of the curve of the Gulf Stream lias been extending fur ages, and the 
peninsula has kept pace with it by means ofsediinenlsiry deposit. Or suppose 
Florida was once represented by n shoid of llio same form and eitent, this 
shoal must become constantly shallower from the sumo cause. If, then, the 
m earrii - sediment, tho above conclusions most follow. This stream 
is supposed In he a continuatiiir, of Ma- preut Ivjiiar.irial current crossing tho 

dividing at Cape St, Roque, the northern branch uniting with the 
WMers of the Amazon and Orinoco running along the coast of South America, 
through the Caribbean Pea into tho G ulf of Mexico, emerging between Florida 
»n<! Cuba, and running off to the north. This stream we know carries the 
■ m and Orinoco in a visible fonti for several hundred miles. 
Much of this is no doubt deposited along the South American i- 
according to Humboldt much is carried into the Gulf Into the Gulf is also 
poured the vast amount of sediment of tho great Central North Aj 

, " the Mississippi, and those I . p I tit- Gulf 

Stream; for Lyell has proved that all these currents and streams nil ll 
wntere in this great basin. It was here shown thai all tbie sedlm 
not bo deposited in the Gulf itself by calculations based upon El I 

end velodtj Itatance (SCO mile*) Irons th* Mfa 

of lb« Mississippi to the Tnitugiia. it was nlso shown that such a 

the sediment from the surface would take place thai the Stream would have 

a clear and transparent (trotum of water at the lop ,-,f some tin an.i 

it lb. 'lose of the seven days required for it to pass from the month of 

■ : , r [■:■■■:-..: , ■ : ■■ . ■ ■ ■:,;■■.-! ■ . ■ . . 

i n v at, b roken by a rough 

:. *»^^Titu of llie Stream 

l One ottw* fart. 
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in relation to the habits of the coral must be noted in this connection — namely, 
that it only exists in clear water. 

To sum up the foregoing in a few words, the theory under consideration 
is this — which was illustrated at length by a diagram. When the stream, m 
sweeping around the point of Florida, had parted with so much of its sedi- 
ment as to bring the bottom within 60 or 70 feet of the surface, it became 
possible for the coral to exist, providing it could find water of sufficient 
purity. This would be the case at any point so far from the shore as to be 
beyond the influence of the surfs disturbance of the mud deposited along the 
coast, as the shoal has risen into the clear surface stratum of the stream. As 
the bottom formed by deposit is necessarily formed upon a slope, the coral 
would find a line parallel to the shore, along which none of the conditions of 
its existence would be wanting. This line would be that of a reef How the 
reef would become a line of keys, and the keys in turn become the coast, and 
the shoal water within become the Everglades, has already been shown. Did 
not the island of Cuba interpose, this extension of Florida might go on indefi- 
nitely, but as the passage narrows, the force of the current necessarily 
increases, and there is therefore no hope that in this manner Cuba will be 
annexed. The laws regulating the deposition of sediment also afford an 
explanation of the long parallel ridges on the sea bottom of the coast of South 
Carolina, in the bed of the Gulf Stream. Suppose that two or three sub- 
merged peaks in the line of the Bahama Islands stand within the Stream. 
Behind these peaks there must be still waters, or at least an eddy. Here 
matter will bo deposited by the waters passing over and beside them, and 
the matter thrown down will in turn offer an obstacle which will continue to 
cause the effect further and further away from the original point. Again, 
while the Gulf Stream is moving in a curve around the point of Florida, 
nearly all its deposits will be made on the river side of the curve, that is upon 
this point ; but after passing into the open sea, it takes a straight course and 
begins to deposit upon both sides alike. Hence, by this theory, the origin of 
the Bahama Banks. Another very curious result of all this reasoning remains 
to be mentioned. As the limits of a channel narrow, the current necessarily 
increases its velocity. The heat of a warm current is therefore retained to a 
far greater distance from the point of departure. It is well known that the 
Gulf Stream affects favorably the climate of the north- western portions of 
Europe. There is nothing then absurd in the idea that during the decrease 
of the breadth of the Gulf Stream between Cuba and the main land opposite, 
a decrease of hundreds of miles, the temperature of the water carried across 
the ocean to the coasts of Ireland, Scotland, and Norway, has been constantly 
rising, and that from this cause an increasing amelioration of the climate of 
that part of the Eastern continent has resulted. 

ON THE PERMIAN AND TRIASSIC SYSTEMS OF NORTH CAROLINA. 

At the Albany meeting of the American Association, an interesting and 
valuable paper was presented by Dr. Emmons, State Geologist of North 
Carolina, on the Penman and Triasaic systems, sv& &erec\c^o&. vn that state. 
The Permian rocks in "North CaroVvnaaxesa.Tv^a\.oxvc^^VA\,c^ «ft&.^Nta& > -<«t\o£fc 
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eccepy a 11 

«'•**** dmi the northern boundary, W ■ point some fix inllM acres* the 

boaD.ia.-i of South Carolina. There i* iHmllu'i- -i-ill ln.ii, i-.iiLul.tr in flriictwo 

kad oect ■ .. . ■ fthe slate. Bed, grey, nod dMib 

■iiiIiiTiiiiii ii nit 111 iii ii illi calcareous shales, hifuininnus slates, and t i 

: at the lowest in the series they occur Lu the following- order: — 
■ii on which Ihejr rest is r. bod of conglomerate bo bald that it fa 
■ aiili stones. The pebbles o( which this is composed ate mostly 
In the county of Chatham 
this bed of conglomerate attains a thickness of at least sixty feet. Opn 
di&tely rests the first of the Permian tucks, a red sandstone occur- 
■ thick, separated by marls. The aggregate 
Ittckness of this Stratum reaches in some Spots 1,800 feet. The next seriea 
r~*° lrt- of sltslee, calcareous and bituminous, interspersed with belts of 
softer materials. Among tluw shales ar« found beds of bituminous coals of 
• very fine quality. This coal lias 41 i«-r cent of volatile matter, makes 3 
pur cent of ash, and forms excellent coke. Ttio thickness of this aeries waa 
green or MOO feet. The third series consists of beds of hard and sod sand- 
stone — tin- latter properly called marls. His object was now to state facta 
which will show the position of these rocks. They rest upon sandstouefl 
which contain carboniferous fossils, ami must, therefore, be more reei.nr rli n 
these. There is evidently ,i great hiatus between the rocks underlying and 

now in contemplation. Now, what are tlio ages of this I 
lot Permian and Triassic What is the evidence of thll I 1' ■■■ ■' I dl tlw '1 
from the peculiar characters of the fossils (bund in them. The most import- 
:, ,i ihni lyjiy which in cousiik-ri'il character- 
istic, namely, tlie Thecodont Saurian* of Europe — those which are luimd in the 
Bristol conglomerate of England, belonging to the lower part of the 
ryui.in. lhe teeth of these Saurians are in sockets, the vertebra are peculiar 
in being concave at both ends, and constricted at the sides, which are cha- 
The ribs are double headed ; and in the 
double head 
oily visible. It is clear that these Saurians were highly 
his was matter not now to bo considered, lie called 
io Qiet that the teeth were in socket;, ■ad nf then ketttl 
he bad tlirce or four species, all of which he considered as beinjr Chi 
with the Clepsyossurus Pennsylvanlcus, first discovered and named by Isaac 
Leo, Esq. These specimens were found, some imbedded in the coal and some 
in rock, M hard that acids were necessary to extract them. In one of the 
'.i-:j> are in their natural position. One tooth ho con- 
sidered that of the I'aUeosaurus ; another specimen he considered to be plates 
lead of the Arcluegosauruu, now found for the first time in this 
country. The only specimens (bund hitherto are from the Saarhruck bods. 

"i-jliof the same genus, fc^^BMf of a different species. )' 
LiMils are of ■ nuBU> Cypr>* wfM^^^kt << similar 

Q these. cmI 




Ml ANNUAL OF 

OCtawd sendstoue, variable iu thickness, but attaining a maximum of one 
thuusund two hundred feet. Above this id another belt of eonglomeratti, 
marking the commencement of another era. Above this, again, it nm ih-r 
plant bed, entirely without animal remains, consisting mainly of ferns and 
Cycades. One of these is a true Cyoas, and the Brat, he thou 
been found in the United BtateB, though it existed aa a living species in 
New Holland. He mentioned also specimens of Voltzia and Walohia. N«Xt 
comes another sBmlnirjue. in eulor red, and containing Poeiiotna, and at toe 

.- ft viy remarkable bones, which he exhibited, but which he WM 

nimble t" name. Willi three bones were found ooptoliteH, contaiaUHg fcjJm 
ul" Ubea. This sandstone is eight hundred or one thousand feet thick, MO 
was referred by him to the age of the Keuper of Europe. A bone waa iln 
exhibited encased in rock, from a position below the plant bed. He spoke 
of tin; difficulty of making out all these strata, owing to the great quantity 
of debris ; but he trusted that he had proved that the upper conglomerate it 
ttgtnta from the, lowi r, and si Id berei ognized aa different, both ibr j ^his- 
tological and liihological reasons. The now rod sandstone of Ci 
NewJeraey, and Pennsylvania probably belongs to one of these aerie 
the upper, for the lower sandstone ho could prove disappears upon 
north, while the upper can be traced. Thns the Richmond coal field ia 
separated from that of Deep River in North Carolina, which he 
of the Penman age, while that at Richmond he refers to the Trinsaic. 
Professor Agassiz said that there was not in any of our geological I 
a series of fossils so important as that laid before them by Professor 
His conclusions were formed from but a few moments' examination, but 
tainlj- WS hail here fossils all the way from the Upper Jura to the Lower 
Triassic Jle did not see anything which he cotild refer to the Pi 
There were fossils hero which he recognized as occurring 

ne and on the Purbeck beds. He had found also a well authenticated 
Labyrinthodon. 



The foil owing paper on (he above so. biter, bus been presented to the Boston 
Soe. Nat, History, by Prof. W. B. Rogers : — 

This compound of iron, as we know, where mined in the coal 
presents itself in courses of lenticular nodules and interrupted plates, usui 
included in the carbonaceous shales and in the fire-clays which underlie 
ms of coal, and in such cases it often forms a heavy ore, containing 
little earthy or organic matter, mixed with p rot o- carbon ate. But it ia also 

'■'■:' :■■'■' ' ;.■■.::!■ ;'■..'::.■.■'■■: 

and sbaly sandstone, and causing these roeks t" present iu their different 
layers, all the gradations of composition from a poor iiigiilaceons and sandy 
ore, to beds ofsandstoue and shale, with tittle more than a trace of the ferru- 
ginous compound. 
On comparing the different subcAvvnans d a ■Jtm rS 
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tnay remark certain f uecti dwith the abundance or with 

the comparative absence of the pruto-t-ai I iti> in the struta, 

these is senn in the fact Hint the lenticular ores and strata, impreg- 
nated with proto-carbonato of iron, are in a Rival degree restricted to such 
divisions of the carboniferous rocks as include beds of coal, or are otherwise 
kattlr charged with carbouaceoua matter. This is well shown on conipar- 
*r bigeluer tho four subdivisions of the carboniferous rocks of the great 
Tl»B» Alleghany coal region, as classified under the head of the Send will 
• of the Pennsylvania nnd Virginia Geology. Iu the flrst of these, 
s the Older coal measures, the proto-carbonato is found in largo 
■ both in the shape of layers and lenticular ore, and dUnsed through 
I race of the shaly strata. In the next division above, distinguished 
as the Older barren shales, aud nhicli, as the name implies, is comparatively 
: ,>arbonacoous matter, much 1cj>s of the proto-carbonate ia met with. 
In 'he third group, that of the Sower coal measuree, the ore again abounds, 
ami in tins uppermost division, or Xcw.t barren shales, it lias a second time 
almost disappeared. 

Dnnection between the development of the proto-earbonafc 

strata and tlio presence, either now or formerly, of a large araoanf 

bonareous or vegetable matter, becomes even more striking on a detailed 

: ion of particular heads. Thus, in tho coarse sandstones of the cual 

measures which are comparatively destitute of vegetable remains, wo find 

In hrture of the prow-carbonate. On the other hand, the lino grained 

ous sandstones, which are often crowded with the impressions 

remains of plants, are at tho name time more or less impreg- 

I with this ferruginous compound. So, again, the soft argillaceous 
In the midst of which the lenticular ore so frequently presents itself; 

r, by their ditrk color and included impressions of plant!, as well aa by 

II analysis, that they are richly imbued with vegetable matter. Nor do 
ly white fire-clays, which in many cases enclose thick course* of the 
r KB, form any exception to this law. For, although in iheir 
state they contain little or no carbonaceous mutter, the marks of 

. ....■ roots of Sligmaria and parts of other plants which everywhere 

penetrate the mass, show that at one time they must have been crowded 

le remains. 

A further and vet more striking proof of the influence which HtfMtV 

tigtinus vegetable matter lias hod in the formation of the proto-carlwnato, ia 

eem to. the fact that the motl productive layers of the ore are can 

with quite near to the hods of coal, and that frequently amwdi >.'i' tlio 
nodules are found in the carbonaceous shales or partings which Da hi ibe 

IMfMofOwaMBiItaelC 

While the strata, including the proto-eorbonate, aro thus distinguished by 
tho admixture of more or less carbonaceous matter, they are olmi rtmnrbiblc 
Jin- nflfl i r*-"'-j) a didtueOy r.du,.*. Presenting, when not weathered, 
**Houi shades of greenish-grey and dive, and biuish-bUek, they only 
become brown or red where, by exposure to air, tho proto-carbonate llM 
been converted Fata the seaquioxide of iron. On the ■ 
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divisions <i[' theciml measures which liavo been but slightly 
vcjuhiiili.' mutter, as, for example, the btumii plutlm of the Soral Coal Sock* 
Lofiiri- nlhided to, contain much red material, both in distinct »nl> mil 
niotlliuj; ilio general mass, and are throughout mure or 1«'«" tinjin -gtutlnl niiii 
the wiajiiiiixUIo. 

\ likr jTL-ncral Inn-, as to color, would seem to npply to the olbar RTMI 
friniiiJ nl' <<edim«M,iry rocks which include in particular lwd* accumulation* 
of wiiftiihlcs, or otlier organic exuviu:. Thus, iji the How and Old Red Saad- 
hli]in- fori ml I ions, which ge 
colored liy the red oxide I 
ooLiirri-iiLT. iind when pre* 
nuil olivi- and dark OOaMM 
the p-i liI musses of the red 
tin.- niiilillo secondary rock_ 



largo ■ proportion of 
Buns lire of comparatively rare 
i almost excluiivi.lv in tht [ny 

i interpolated in certain parta of 

al Tills 'elation is beautifully nhon-n in 
»* Atkntii slope, which extern! Ui » uro- 
I'. U from iIm: Connecticut Valley iutc the State of South ('aroliii*. la 
rtr«tn oir-.l sandstone and ihale, which form the chief put of the ranen, vogc- 
IV I.- or :in : -ii.il exuvur are almost entirely absent. But ttie remain* of tin 
IWi iinij m.jircMoiis of carliui>i«fd pwtt of plants, invurritii; in tula nroup of 
rli ■(»«■« :in li.iiml iiiiV.IiIc.I m layui i'f yce. m.-h and ohvu KiniUloni* 1 -. and 

ail-i .'. ■. Iu..l„.,. «'.,„ | ,,„k- i„,l.;.l. -...:,.-..! ■«■.,; ...... .Al- :. ■■-■ 

rt>l»r i- r.-iiii.l l-.f.v. ,.;„. |,.[I„. ,-m ..;„,.. :,..,! .!.,iV. ■ iW nUi i;,sJ 

M.-.i-iir.* ; ..y,r-..r l .:..r, ) .,- ; ,ri..i.:.-. ..| ;,. :, -i,..i, i. .,:,>, in, mil.. n,i 

niiv ■■: ii.,- .-".-.] - .:..- 



tul . .t Uirvr. ..;,>. ..f rock* ..'■. 




b preienoe of tbe changing vegetable 
itu converted Into proto- 

|., .;-. ,,!■ I 
r lilVL-IX. 

■ ■ in i bat during the alow elierniral changes by which voge- 
>! Into ligaile or coal, both 

. M I '■ il 1. 1.' . vi :i!'- I loll . <! lltS'l I lull (.lir'SO 

:i eliminated from cool seams and tb 

Kraut, Tho reducing agency of ilie carbon and hydrogen, na they separate 

;i. the organic matter, is capable, as we knun-, of 

■ f into aulphurels, I even more r. ■ 

^'[uioxido of iron into protoxide. The latter change- would 
ivored by the affinity of tho carbonic acid present in the mass 
for the protoxide, as [brined, and in Ibis iv.iy iho sexpiioxidu u-otild be entirely 
■ pr-'ito-carbonate of iron. 

■ ■■■■ to have operated on a targe Kale in the r-ul- 
■ 
at* iron and organic matter, we have n alrople explanation of the general eon.- 
■ .tide into curl" m. -ik'. mid uf the loss of the reddish coloring in 
■.. iriala more or I, -■ participated. As these m & 
o have commenced in each stratum aa soon as the organ 

in id Buffer chemical change, we may conclude that tiiu 

m of Iho proto-oarlionate was already far advanced hi the earlier strata 

o only beginning in lima.' deposited ai a later period. Kadi layer of 

vegetable matter, as it Has transformed into coal, Mould not fail to impregnate 

oining beds of shale :it,.I PiiiLiisloiic with the proto-oartonate, and i.hus 

. this compound was, as it were, coeval with that of the 

The gull ■■'■■■ i ['rolii-eniTpi'iiiiti; into bauds anil courses of ore 

began, no doubt, as soon aa tho production of this compound had mado some 
progress, but it probably continued until long after tho completion of tb) 
nlWlii tl changed above described, and. indeed, it is [Kissible that in some 
■rata it is. not yet entirely Hnished. In this process, which finds a simple 
explanation in tltc combined action 0/ infiltration and Aa enjrtgating force, it 
can hardly bu questioned III" ,'/«- nil-tonic n-nl, pervading Ihu mass of aedi- 
meat, acted a vary imporlunl part. The largs amount of this gas evolved 
from the beda of vegetable matter, undergoing chnuge, would impart to the 

|,K.I..-e;irbo- 
nate. which, In ■»];.' ilien can ied by intilr ration through tho more porous beds, 
would aeoumidnte above and within tho close argillaceous or ah ..i. 
IbRning, in «omu cases, bands of rock ore, in others, courses of nodular and 
plate ore?. 01 these, the former would eeem to have resulted IrOfn Um BMfr 
mulatiou by gravity of the dissolved carbonate in the aubatanoe of soady 
shales, near the upper limit of the nioro impervious beds, whilo we may regard 
ttar aa having been collected in all tl i - ■ 
tfbonate aecumoJabKl in tlio argUlaoeous maes, its tonbiUt,^ uv tiaa. 
""" m greatly aiding the gathering, proee** cS ft* atgrcn 
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I>r. Hayes remarked that he liad long been aware thai the 
bf'lniiL'iiiL- in deports of proto-carbonate or iron in the coal mcasutue, arennch 
a.i to forbid the supposition that the compound had been deposited ftom 
Wild r< liuldinjr tin.' I'/ii-iiriignte of iron in solution. The view presented, which 
refers tin.' production of the carbonate, from the peroiide, by the reducing 
action of organic matter undergoing dianges iu contact with it, hansoolnt 
with ii mass of chemical facte and obwrvu lions alaendy accumulated. Tha 
native; hyilrated peroxides of iron can lie thus reduced ia protoiide, and in 
fact converted into proto-c rot I the Uborattiry, by the aid of 

dceompusiui; vegetable mat ■ oMservi this change it ii alwayi fcuod 

that the reducing action on - Tixidow nonets at the lime that the fir* 

steps in the decay of the org matter ai< observed. Carbonic add gM, 
Willi carburet ted hydrogen gun, appears at n later stage ; the protoxide of 
iron funned beh;i insufficient in quantity to combine with all the carbonic 
acid which is produced It is an essentia] condition in this change that 
water, or moisture, is present; M the Organic deOMiposition — a kind of putre- 
faction—would not othenriao tike place. It is proper in this connexion to 
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NEW SALINE DEPOSIT FROM SOUTH AMERICA . 

At a recent meeting of the Boston Society of Natural History, Mr. N. H. 
Bishop presented some samples of a peculiar crystalline salt which he had 
brought from South America, with the following account of the same : — 
It is found mixed with the soil in greater or less abundance, from San Luis 
de la Punta (a town on the western side of the pampas of the Argentine 
Republic, where the grass plains properly end and the travesia or desert com- 
mences) to the foot of the Andes. 

Son Luis lies in lat. 33 deg. 16 min. S., long. 66 deg. 27 min. W., and is 
the capital of the province of the same name. From this town, westward, 
the soil is almost worthless, until the river Mendoza is reached, where irriga- 
tion commences. 

The soil is very light and dry, not compact in the least. This is probably 
caused by the dryness of the atmosphere and absence of water; for when 
Mr. Bishop crossed that part of the country, they were obliged to purchase 
water that had been caught in holes for the use of cattle. Stones are rarely 
met with ; where they do exist, at the base of the Andes, he did not observe 
the existence of this salt There are several spots on the travesia, between 
San Luis and Mendoza, furnishing a poor quality of grass, which is fed upon 
by the cattle which are driven across the continent to the coast. With the 
exception of these spots, the country between the above named towns, and 
extending many leagues to the north and south, is a dreary desert, covered 
with a low growth of thorn bushes and a few species of gnarled trees, somo 
of which bear pods. 

This substance penetrates the earth from a few inches to a couple of feet 
It is particularly abundant at certain places east of the town of San Juan, 
where the ground is covered with a thin incrustation. It is here exceedingly 
painful to the eyes from the reflection of the sun's rays, and the inhabitants 
are constantly affected with inflammation of the eyes. 

The method of treating the soil by the natives is very simple. The water 
is conducted from the rivers Mendoza and San Juan (which take their rise in 
the Cordillera) through a sequia or canal, around squares of level land, at 
irregular intervals of time, and, to use their own expression, they wash off 
(he salitre. Then a plough, constructed of two pieces of wood, is brought 
into service, and turns up from fix to eight inches of the soil, which goes 
through the same washing process as the first. After two or three repetitions 
of this operation, a shallow soil is obtained, partially free from talitrt, in 
which wheat clover, pumpkins, melons, etc., are raided. The remaining 
salitre, according to the belief of the natives, is exliaueted by successive crops, 
and after several years of tillage, the soil Ls suitable for the vine. Oranges, 
peaches, quinces, olives, figs, etc., flourish. Within a few years large tracts 
of land have l* "xoeedingly fertile by the process above described, 

and could the plough be introduced there, the process would 

1 the follow ft results of his analyses 

.BUbo 
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The s]K>cimen was a while ayittlline solid, formed by the nlaa at EiH) 
Livers i.l'-uit, aa often results from Ibe evnponition of uMlbie I 
tin- jit-llk-k- formed ou 1.1 n.. surface falls to the bottom. Along tin) tlso oT 

jiiiiviii'H k-rystal Lu'i-l- lire seen, tint I he forma are indistinct. Three crrjtib 
l't-inlily seruteh cale .=par find t]ia,-.ii)i-e without residue in water, uffiirditig a 
solution, which, by evaporation at 150 ileg. F,, leares the salt, with tome of 
the ori^-inul physical ehanu.'tt'rs. In thjh climate, tho specimen KOnta 

llidi-lUIV. mill till'!'' T' llilS Hilt :i till '] iirili.'UIlt Ol" UMliT {.'"nSlitUPljt. 

It i-onsisis of wut it, mi!»bnric. mid niula magnesia, chlorine ; niixod Willi 
it, lire Intcc* of erennlo of ii — . ■ t i ■ L and grains of MUtL 

Throe I'rajrmenM from di e taken, and the 

gtciicea found: 

L II. Til 

U'nlcr 18« 18*1 1M) 

Sll)|.l.:iluofS«l> «1» M«* «« 

Magnesia.- Si-9H 18 -U 8t« 



too- 



Th,-.!llliia(i,.]| ,.f MLlu., 
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Hand and Ireland, having beea submitted t< 
tttion by Prof. Bailey of Weal Poiui. show evidence of the existence of a 
volcanic deposit on certain portions of the ocean-bed. In reference to these 
l'ru!! Ihiley says: — 

The occurrence of what appear to be volcanic products in the bed of the 
ocean lor a distance of about twenty-two decrees of Solitude, or about a 
thousand miles, is an extraordinary fact, and one which deserves careful 
Scrutiny. That any one familiar with the microscopic appearance of volcanic 
ashes, &c, would pronounce these matters to be of volcanic origin I have no 
doubt These volcanic products consist of pumice, obsidian, crystals of 
hornblende — single and in groups— and other igneous products penetrated 
by crystals. A.", however, the ingenious suggestion was made to me that 
these igneous products might, be derived from the Sres of the ocean 
steamers, along or near whose pathway these soundings were mode, it 
became important that these furnace product! should also be studied. An 
examination was accordingly made of specimens of such matters as are 
thrown overboard from the ash pits of the steamers Asia and Baltic, Careful 
examination of the specimens showed thai [hey contained a group of products 
which could not possibly he confounded with the supposed volcanic matters. 
In fact, there was no relation between the two classes of bodies, except that 
both were evidently the results of intense heat u pon different mineral matters. 
Among the furnace products of the steamer Baltic, were numerous single and 
aggregated glass spheres of minute, or even microscopic size, which, if they 
should ever be found in the ocean soundings, would be very puzzling with- 
out this clue to their origin. The question of the original source of these 
volcanic products is one of great interest. How far these plutonic tallies 
may have travelled, and in what direction — whether from the Azores, the 
Mediterranean, or from Iceland — involves ti study of currents and an examin- 
ation of soundings which have yet to bo made. 

In regard to this discovery. Lieutenant Maury, in his report to the Secretary 
of the Navy, thus comments :— The Gulf Stream seems to have strewed the 
bed of the ocean for more than a thousand mdes across with these " plutonio 
tallies," as Professor Bailey styles them. They enable us to mark better than 
any means heretofore afforded have done the extreme limits of the annual 
vibrations made hy the chisiincl m whi.-h (he waters of ihe i iulf Stream flow. 
The fact that nothing of the kind has been detected in the specimens brought 
up by the Coast Survey from the bottom of the Gulf Stream further to the 
south, seems to indicate that tln-e cinders' could not have come from the volca- 
noes of Central America, which have been known to cast their ashes as iar as 
Cuba. The drift of the ocean would not have brought them from Iceland or 
any of the British lsla:i,-.H and lodged them where 1; re- ■lie'.-; lead found them. 
It appears to be must probable that they came from the extinct volcanoes of 
the Western Islands. The size of the vitreous particles appears to warrant 
the conclusion, that they are too heavy to be carried far by the winds, or to 
be borne long by the water. 

barely possible they may havo come from JVLVkv, avA"^«sajrmt, w* 
brought out bv the under currents from the, y.t0c\eTi»HEO.vi. 
14* 
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From a recent report of Lieutenant Maury to the Secretary of the N»rj, 
we derive the following extract relative to some observations made last ya» 
by Com. Bodgcrs. in the U. & chip Vinoenie*, on the tpmperatnr* tod 
specific privity of the water at tin- surface, midway, and at the bottom of 

These -"" •' V-hly interesting. He pasted op 

>r of 1555, a*t 



th,-.: 



l Uehrings Strait- 
he remained in tt 
lie temperature S 
ices: and his obeei 
in the fluid maaa 



.nili.il liitiiKlfof the i 

<f the water at various drplfa 

■mly this arrangement or fflrMfr 

■ : -m and light water on top, cold 

' water at tho bottom. Tin** 

u-ds the final settlement of tht 

«-&. !t is likely that this warn 

though warmer it was Salter, and 
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it northern voyagers tell us concerning the migration of animals in 
; wilh wtiut Br. Kane raw mid Da Haven rays; with the Ihcl 
that harpoons fastened in whales on the shorts of Greenland have been taken 
out of whales along the shores of Kjuiitschatkn nnd Japan — these facts, taken 
a with the discovery which my own researches have hilly deve- 
, that the right whale of Greenland and the right whalo of the North 
i same fish, and that lo it the torrid none is as 3 sea of flame 
it pass; 1 say these foots, linked together, and taken in conneo- 
■ a&d circumstances, seem to form a chain of faultless dr- 
ill evidence, showing the existence of an open water in the Polar basin. 
« sounding?, with a[.i'.-;]mr. : ; .if tin; bottom, have also been returned 
a office from (bat expedition. They were taken in the North Faeifio 
h Brooke's apparatus, and have been studied through the microscope, of 

ir Bailey at West Point. 

They all tell the same story. They teach US that the quiet of the grave. 

■9 in the profound depths of the ocean; that the repose there 

d the reach of wind ; it is so perlfect that none of the powers of earth 

e «oly the earthquake and volcano can disturb it 

W specimens of deep sen .souudmgs, for which we are. indebted to the 1 

uity of Lieut Brooke, aro as pure and as free from the sand of thu sea 

ow Soke that falls when it is calm upon the sea is from the dust of 

Indeed, these soundings suggest the idea that the eon, like, tlie 

. its Hakes in a calm, is always letting fall upon its bed 

-a of these microscopic shells; and we may readily imagine that tha 

a wrecks" which straw iu batten are, in the process of ages, hid 

this fleecy covering, presenting the rounded appearance which La seen 

he body of the traveller who has perished in the snow storm. The. 

>, especially within and near the tropics, swarma with life. Tha remains 

1 myriads of moving things .ire cimv.yeJ by current 5, anil scattered and 

lodged in the course, of time till over its bottom. Tins process, continued for 

■gee, lias covered the depths of the ocean as with a mantle, consisting of 

la as delicote as the raacled frost, and as light as the undrifted snow- 

e mountain. 

;T this beautiful sounding roil lias readied the bottom of the deep 
er in the Atlantic or Pacific the bed of the ocean has boon found 
ike softness. The lend appears to sink many feet deep into tha 
B there which bus been strained anil filtered through the teat 
lia matter consists of the skeletons and easts of insects uf these* of 
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r.,l 1' Leslie, in a communication lo the American Association, aUiled, 

among the coal districts of Petmiyl- 

it Bulpliiirot of iron ■bsonda in tit. 1J noHtaal strata of the coal aerie*. 

a drivers insi-i upon its truth, that where the bed is Inclined 

" t the coal is soft and com- 
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ON" THF. •. (l.\rlM:-ll ION" OF KISBUENTINE ROCKS AND 

MUM 

Sonic papers on tins subject, read before tho Nat. Hist Soe. of Bocton, fcy 
Dr. A. A. Hayes, have thrown light on the ehemicaJ conijHwition of the 
hero: '.':"'.'-'.' c;il>..l -i-rpenlino: — 

The research commenced on Iho ornamental mineral, which 
into tho iirls under the name of " Verd Antique Marble,™ waa found to be • 

composite rock, containing a V f — inerala, known as talc, compact 

asbestos, and actinolitc, wl a -HipniOEto of silieious date mil 

cour argilliri>, remmted b j at » i of magnesia. This aggrrgita 

receives a line polish, and re- rpuaure atmospheric agents as weB at 

tho syenite.", and in n remanuiuiy beantiiu and Taluahle mineral, largely 
devclopc! at Roxbury and Cnvetiili.-li, i: Vermont, the bent quarries bdmf 
at Box burr. 

Finding the anhydrous carbonate of magnesia acting 89 a cement, to 
possess an inilooked for resistance to the action of adds, and the rocV to lose 
:xposure to heat very slowly, it was at once apparent 
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ARTESIAN WELLS OS THE TLAINS. 



OBOLOOr, 

■ currents, and on ilia formation of Kock-salf. nests. This distinguished 

{, tagH traiflnrtnfi Bx Icimilim t'.r.tt !!.■■ uaiboafc Mid gM li tawed 

elevation of temperature in the dolomitic strata of the Baliferous 
deposit*, including gypsmn and rock-salt, and that silica combined with 
aliuilie* must bo operative in separating a carbonic acid from its combina- 
tion with lime and magnesia. M. BohflblBT ordered experiments to bo made 
(or the confirmation of this theory. I'Mals tilled with a pulverized mixture. 
of gj-peuro, dolomite, quartz, mid rock-salt, and placed with the orilico 
downwards in glasses tilled with mercury, to exclude the ingress of the 

HorroUDiliog nir, were sunk in bored holes to the depth of BOO t m i, 

can bad been taken lo expel every vestige of atmospheric air by exposing 
the phials *> prepared to a temperature of 100". Eight days after the Mpr 
iperiment the pliials were again taken out, and tin? pul- 
verised mixture in them was aJMjysed. It contained bicarbonate. 
and i substance similar to dolomite in hardness and its resistance to the 
action of acids. The vacated portion of tiie phials was filled with gaseous 

_.. 

With a view of facilitating the overland intercourse with California, the 

War Department some two years since despatched Captain Pope, of the 

Engineers, with a party, to endeavor lo procure water by menus; of Artesian 

wells on the great plain of Llano Estaeado, on tho thirty-second parallel of 

'■■■ :v.L-m Sew Mexico and the Mesitla Valley. 

i hatain Pope went out to the scene of his labors in the spring of 1853, from 

.>■.- i..f Jinn A li ion in, ami formed his camp on the banks of 

river, where it is intersected by the thirty-second parallel of latitude. 

From tills jwiiLt lie proceeded with his working parties due east a distance of 

■:ilr-s, and there sunk the first welL From the Plena river the country 

enema to the eye to be a perfect love), but instrumental observation shows 

that there is a rise ofaboul six hundred feet in u distance of thirty-live mile*: 

and from that point, which may lie termed the summit of the plnin, it OQO- 

■ itlt a gradual descent eaetwordly, to the htlUs froan which run Hie 

of Ben ral of the Ibrks ef the < Iclorado river. 

In linking the wells (.'a plain Pupe liuiml no dilliculties in the geological 

ftcmatiun. This is entirely composed of alternate strati of fadur I 

and cretaceous marls, nr every variety of color, cosily bored llirough, but 
anISciently hard to prevent the nulls uf the boring from tailing and ineotn- 
modinsr the labor. 

The tan stream of water waa struck at a dJatanae of throe hundred and 

aixty feet, and it rase to a height Of seven sy a* I in the lulling. Continuing 

■ ■■ through the same formation, the second abeam of witar wasatruck 

at the deptli ..(' f i v hundred ami forty-one fcet, which rose four hundred feet 
e first stream. These labors 
di the surface, hut as winter 
iii baring bei •» exhausted, 
v'.voaJus. 



32G ANKt'AL OF SCIKSTIF1C DISCOVEBY. 

Having received fresh supplies in the spring oflM year, he returned to lh» 
Llano, anil in April last resumed his labors there. His former attained rcwila 
having demonstrated the existence of abundant water bem-:,iL 
he went live niik-a eastward from the first well, and there Milk the facosd. 
In I lie prosecution oi' this work he :-trijek the same streams that he had found 
in sinkirj].- the Erst well, nnd 011 reaeliiuii ;i depth of eight hundred and nixly 
I'eet. he encountered ant'ther whioh r< i~ >:■ seven hundred and titty feet ill tht 
lulling. At this point the materia] was again exhausted, and the small 
appropriation made by Conirresa for the experiment had been 
Captain Pope was therefore 
orders from Ilia govenunen* 

The results of this work 
strata the feasibility of the 
the sinking of Artesian well 



.. lI his labors, and await ftmbet 



oca tin ly successful, the they 

/[ prod water on this great plain itf 
u it is m ul _ to be hoped IbM PojhjW will 
>r appropriation lu mntinuo ajiil perfect the work. Through 
albino oi" water tho Llano Estacado forms a complete barrier to 
between the western towns of Louisiana and Arkansas to New Ilex* 
ll.c >(■■- K.i valley, akng Ihe lino of the thirty -thin! parallel hy n route whick 
is fii;e liiiiiilretLi of ir..le« thnrtrr than any oilier It is covered throiigho-JI 



as will 
chtte 
tnnl 

o Ml 






■ ;i:m:i:.\i.jtii> i 



, ;.'..■!.■ I II. :.-:■■ 1 -trn.itnv . f Hi- tin i-rarn.vs el'mout.lat 
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n hundred miles in length. The Klamath bn^.i i 
■mtar linn now: anil M i 
y drained aa BOW, its waton deposited a variety ofatateta, Bomo of 
■e M white and fine as chalk, though having a very different oom- 

H» said further, that the basin or plateau of the Dea Chutes was not sepa- 
rated by any barrier frutn ttiat of the Kl: Ii lakes, md exhibited ill IU 

marked. The Dos Chutes basin was a 
- 1 ween the Cascnden and [he Bhie Mountain*, tod, with the 
Klamath busiiii, bolongod, from Us in]... it.-!| ihy. 

■ ■■■ £tm> wntraJ hasin, i 

.1.1 — -a as ji lake drained by the Columbia, aa no w, l.u! nut sn 

perfwlly drained. The Colombia had boon gradually dampening its bod. The 

I ike, as it then was, had deposed sedinieals to l!h' d.-|Uh Of 

nora, for the streams which now traverse it have cut canons in 

■ ■ Mint depth. These sediments were covered by a Boor of trap 
., ;«ured er&ly over tlie whole surface — wliich had not heeu 

■ utoed, and when broken open, exhibited :i oohunaai Ave- 

a.« being quite 1 erpi nflkwlM 1 and bo linn » oni 

w the trap was a series of strata exhibiting all | ■ 
s of volcanic tub, hiiiio very line avid chalky, others coarser; and the 
diuVreot layers, wliich wore from two to ten feel in thickness, and perfectly 
perallpi, were colored with all the lm«s of the rainbow — re J, ^rceu, yellow, 
I ink, wliite, .'.■.■.. and as highly color* 

i. It had often happened to him, travelling over this ploleau, to 
couio suddenly and without any warning to the brink of ono of these canons 

two thousand kvt deep, .it the Lotto f which u stn run was [lowing. 

The Cascade Mountains, be said, wore not a simple chain, but a broad kit 
■ aka, sometimes fifty miles or more in width, many of the sum- 
mit* being covered with perpetual hjiow, the passes being generally about 
7,000 feel in height lie had found exteasivo prooGs of the oxistoneo, at a 
■:ni[i:(i the Carcnde range, and extending fur below 
tbs present limit of IHrrpetuaJ mow. Tho Cascade range VU emiueully 
rolcaatc, abounding in Grulera, lava fields, and congealed lava streams, all as 
friwh and ragged ua though just poured out Irom some v< 

u I Mount Si. lhrleiis may still he 0onaid«Ted as active vol- 
.■ i I M'.'iiui ivtiliiiually, iuiil within a few years have 

■ ::■ n and filling of thevali.- 
. thai at one lime, probably at u period corresponding wiln. 
thalor the drift in the Bash 

■ 
this loath* aiu-uicea of rock 

■ wo, and the marks of glaoiaJ action whi.Ji new abound pip 
rtaccJ. The v:.i lUtproeam As Ute continent 

II \ ilU'j'n we 
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As the drainage of these basins progrewwd by tlie cuttiDg dom ct Urn oaliK, 
Hay wi-re Gradually ^inverted to tlio dry plains wbkb they now art. 

Among other points of interest in the geology of tbe Weet wliirfi vma 
touched upon, was the geological age of Uio cos] deposits of Oregon and 
Washington territories, all of which Prof. N. said were tertiary, uvl van 
HBSociaU-d In- unmistakable tertiary lessl plants. 

THE GOLD AND SILVER WEALTH OF THK WORLD. 

The following paper is trr— I -*~ J from h recent work by Nvcte Tana 
Olrcwlikof;. T!iis-ii:in Couaeui itate: — 

The amount of gold and silver annually tiikt.ii from the niinoe of En 
including Russia, is 20,805 kilogrammes of gold (3 7-10 pounds to tbolrilo- 
gramuic), and 161. 444 kilogrammes of silver, valued togetbar at fafi.OOHQOft 

In America, iucludijii; Ciilifijniia, the annuo) product is 1 rir.j.S"',-t kilogram 
tnes of polil, and 755,180 kilogrammes of siWcr, worth in all $14(1,000,000. 

In Asia. Ihe annual product is 2,700 kilogrammes of gold, and 11(1,000 of 
silver, amounting in value to $8^000,000. 

In Africa no silver mine" are wrought, ftjri only 4,200 kilogrammes of gold 
are produced, valued Ht $2,600,000. 

Australia, loo, yields no silver, but the annual product of gr>ld amounts to 
3!H.i.:iii« kil";--raniiiirs. valued at $300,0011.000. 

Sum lota! in all parts of the world. ill 0.1 IK) kilogrammes of gold, and 
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and in the fifth, 118,178 kilogrammes. For several subsequent years the 
annual product was 408,912 kilogrammes. 

It will be seen how much the silver gain has increased from the first to the 
period. It fell short in the third period 415,827 kilogrammes, and 
again in the fourth, 726,779, and in the fifth, 1,004,470 kilogrammes. 
The increase in the yield of silver during the sixth period was only 9,120 kilo- 
grammes. 

The annual value of the gold and silver extracted during the first period 
was barely 16,000,000 francs. It increased in the second period to 130,500,000, 
and in the third to 152,500,000 francs, while it nearly doubled from 1825 till 
1849 — increasing as it did to 280,000,000. In the next period it more than 
doubled, amounting to 001,000,000 francs, and in tho last four years it has 
increased nearly 150 per cent., and now amounts to 1,592,031,051 francs, or 
$318,526,350. 

The following table will show the amount of the precious metals hitherto 
extracted from the different countries on the glolx> : — 

Gold. WIvmt Total Tllllir. 

Kil... Kilo. Pn.nc*. 

Europe 929,414 23,696,106 8,414,000,000 

Asia 7,058,938 72,866,862 42,708,000,000 

Africa 2,104,694 1,259,220 7,298,060,000 

America 8,590,205 140,501,478 41,646,000,000 

Australia 702,282 .... 2,625,000,000 

So that the total amount of gold and silver extracted in America up to tho 
close of tho year 1855, is only about $20,000,000 less than the entire pro- 
duce of tho Asiatic mines since the beginning of the world, while it is already 
more than double the cntiro past yield of all the mines of Europe, Africa, 
and Australia put together. 

Gold Product of the Quartz Mining of California for 1855. — A lato report 
of Dr. Trask, State Geologist of California, gives tho whole number of mines 
now in operation as 52. Eleven quartz mines produced in 1854, $777,790; 
eighteen produced in 1855, $2,230,101. Total in two years, $3,016,951. Of 
some other mines he had obtained the product confidentially, and estimates 
that the aggregate products of the whole titly-two would lull but littlo short 
of six millions. 

ON TIIK FORMATION' OF CAXNEL COAL. 

The following is an abstract of a paper communicated to tho American 
Association, by Dr. Newberry of Ohio, on the origin of cannel coal : — 

These cools, as a class, compared with ordinary bituminous coals, are cha- 
racterized by greater homogeneity of physical structure and chemical compo- 
sition, having a more laminated and slaty fracture — impure specimens, con- 
choidal across the plane of stratification — contain more earthy and more vola- 
tile matter (and of course less fixed carbon), and the pases which they evolve 
have a higher illuminating power. The fossils which they contain are either 
aquatic, or exhibit marks of the action of water. The origin of these differ- 
ences betv ' W bituminous coals has been the subject of 

■eologists, the nqoufrur cUe£a£tft&&.\s& 
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ANKL-Ai, op mmmmo Dnxmuer. 

\-\ having hen .merib'-d to a p^f-Hli.-ir and highly resinous vegetation, 

1 by the agency of heat This thnnrr being unsatisfactory, Dr. New 

ivr- ilif subject especial attention in his inviwtigations or the Geoiogj- 

■munena of the Ohio SyaTOtn of the Alleghany Coal Field. His ounm- 

ip'>n the rniirnl .:nal beds of ( iliio, I lit 1 changes they eihibit in gviDg 

ii' front of outcrop to ruiothcr. their physical ami chemical daaracwra, 

,i' rcs;i1ii-.i i'i yi vini; him the conviction ihul the peculiar cliaracta* 

ii! hi- bills tit'cnnncl Ktfil are due la their deposition in water, and tin 

•jiiiiij with mncerateC " TuaclveH i>t*w(uftfe (i*me, which jot On mm* 

■iiji":! thrm, and a eon hie porlior oj animal mailer. 1st. Canod 

o assume I e foliated strur-lnri' of slater wl 

have ileriv d from aqueous deposition. Il 

fihalc — into wlueh it is conrsihal 

Eiluminoiis i-htde mid cuinel una) 

some substance in rliflbrent degrees of pnrftj 

msoliilutecl ligneous mud, deposited from squeooj suspension vttfc 

[mixtures of carbonaceous matter; tliia carbonaceous matt**; in 

shale?, as in cannel coal, exhibiting a preponderance of volatile 

r lixeri carbon, ami (lie pas furnished by it contains n. larger pro- 



exhibits n tendency 

i Klruclnrv whii'li it. 111113 
faind blinding- into 
iy aeces-iions of earthy 
s be considered " 
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... sad physical proportion nf (lie conl from 
e to the point wher i raised Near the aw- 

,:. j-. nearly ilestituh '■]" gases, 'lit propor- 
&s the coal ini]ir.-. i^-s in appearance. Of 
S. «-a.« as'ii red by |-t.-'.'1i;iI eiaiuiuaii-iii? ■if .-)«■! ■iiiipns from theout- 
■! from deep in the. mine. On the contrary, when the outcrop in 
■■. water, Hip coal will be found hard and light, nnd containing nearly 
r» Hernial quantity of volatile ingredients. The higher illuminating power 
d (fcf iphmi of cannel would naturally follow from the preservatj 
mMOb ataMnte of wood by its continual submersion iu a hydrt 
Ijaaiil. and the presence of a portion of Diurnal matter. That a reainnus 
imhimmabie character to cannel he (bought 
In He had bond unchanged resin in bitarohtooa coal, bat never in 
■■ reljrive [inijuirtioil "I" eiirthy matter in eanneL. wnuM 
■ ■■ i ill-..-. :l: \- r,..i,ii ,,;' (-■ iv.-r-iiiu- the vi-jrutiilik 1 ma Iter with a tiuiil 
i han air. and of greater power of transporting sediment. The ap- 
pearance ■ ly noticed also seems to prove the atjpttOBI 
the origin of cannel. Pieces of cannel from England correspond 
with those in whieh these f nails nre found. Shells, too, are not unfre'iucntly 
totmd in the middle of a stratum of cannel. Among the vegetable remains 
j Mr. Newberry an itigmai its, roots, and rootteti of trees 
which grow in coal-producing mnrahaa, roots so characteristic of the nuder 
ol ordinary bitanunooa ooal uau- 
aG y r. turn *t of layers of greater or less thickness of brilliant biluni. n, I 
a eondioidnl fracture, alternating thin layers of what U generally cannel, 
•omrtin. - ■ arthy matter as to become bituminous ahall ; 
at iiou.it ItiCM layers of eannol are of considerable thickness, and form an 
anfortaet port of the stratum. This arrangement is attributed to the variable 
■paatitT o/ water covering the ooai marshes — the cannel-liko laycrH baknsj de- 
poahi-d during the prevalence of higher water, whim the fishy remains oould 
naturally have become a portion of the stratum. 

on tub MANTFAim. i;t: of coal oilb. 

■ ■-.il'l foil in on essential purl of our record of modern improvements 
J wencglect to noliiv aricxtruitivi' I'isHiriess which linn ileM'lojied witldn 
— vii. tho manufaeture of illurainnting nnd lubricating oils from 
ts coals. An interesting paper on the subject of "Kern- 

id in New York from Cannel coal, was presented to the '■■ P 
■n at its last meeting by Prof Cltim. This oil promises to h 
x to the manufacturing interests of tlie country, both us an 
^nbrlcnting ageut. Tlie same may be said also of the min. i,il (Bl 
■ the llrockcnridgo Coal Co. of Kentucky, which have been 
i.il Government for lighthouse purpose*. Tho 
•.oil™ htm already graf^^aduccd tho prices of flab and 
Hitiroly superseded. 



anxval of eoiEjrnnc disootert. 



sew MCTEcir.iTn i: 

a few Diontlis, another small mBleoric m*aa ha* been nbl«4 loth 
.'»t extra- terrestrial bodies which nave fallen within the fc 
: This in a stout', weighing, when firct obtained, Lhree pound* It 
iili- ntat of l'ctersburg, and fifteen nortb-west of FaretutriUtt Jo 
■1'iiijty, about half-past three o'clock r.u., August 5th, 1S5S. d 
■ion- a severe rain alarm. Its fall was preceded by a loud n 
■• iliat oT a large c 
il liy many perso 
■lull from the eaa 
iiK two feet in d 
lid when first du 
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four orflretes»erreporta; tl 
up country. laimedartclj atSot 
iii- iiillinp. lo be surrounded by 
itself about eighteen inch** in 
o he handled. 

liiig tliocliaruetcrof the Interi*. 
putchea of white, jellowiih, and 
ltlrely covered, ua most MM- 
i" cra=<t. as if it liad been 
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.Mil] ■■!■ suM!; OP I1II0 ALTERED 
■■■u.l:N vi LSSAi hi BRITS, FROM FOSSILS RK- 
■ i (■!-. 01 i i:i.n. pi PROF. u. )i. BOGKES. 

■ II known tliat the altered slates and gritty rocks which ihow them- 
selves interruptedly throughout a good part of Eastern Massachusetts, have, 

■ i" llif cord measures on the confines of this -i 

■ I;. ii'], failed hitherto tip furnish jrcr)lf>(ris.ts inv fossil evidences oT ■ 
pnJeoioi,' ;i ■ ■ ■ el and position, they have been c 

drueed with tin; system of rocks belonging to this period. Indeed the met* 

■ ■..ii-liliiiii or these- Ijods jreiieriilly. traceable mi doubt to I In 

and other iipieous masses by which they are traversed or enclosed, would 
expectation of finding in them tiny distinguishable fossil 

I have lately been led lo eiamino a quarry in the belt of silicious and 

argillaceous slate which Ilea on the boundary of Quliiey and Brnintroe, nbout 

■- south of Boston, and to my great surprise and delight I found it to 

■ ■ ■' ' 
■ An that for several years pnst the owners of the quarry have been 
aware of the existence of these so-called images in the rocks which, from time 
ii-ried as a lKLlla.Ji.injr in;it' rini fir wharves, but until now 
"... hta remained entirety unlnKnca lo science. 
T*o tmHl arc in the form of casts, some of them of great si™ and lying at 
nrio ui levels in the strata. So fur as I have yet explored the quarry they 
bctaog chiefly, if not altogether, to one species, which, on the authority of 
..--. \t, na well as my own comparison with Barrsnde's descriptions and 
figures, is undoubtedly a Paradoxida. Of its specific aflimii''s Iwffl 

i i remark that the specimens agree more closely with 
- Par. spinosus than with any other Torm. 
Tho rock in wn*!l these fossils occur is a compact, dense, rather fine- 

■ i olivo Bilico-argillaceoua slate or slaty sandstone, con- 
ittlo or 1 1 i.i carbonate of lime. Tbe fossiliferous belt is nelmilly 

i in .1 part, of its course between great masses of igneous rock, and it 

r conditions so iiivotiilil.' li.ir mi'tiiiiiuijiliu: 

■ il.jyil impressions should have been so well preserved. 

ird to the distribution of the genus Paradoxides, Barrandc, in blsgreot 

- lurien do In Boheine, has the following important obaerr- 

ParndoxJdea charaeterlwa exclusively tho pri- 
mordial fauna, and does not extend beyond our protacoic schist Th« 
twelve species which iv ' gv de term inn] divide themselves almost equally 
:oslnty* S i 'ilHiji 
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" In Sweden the ParsdoxJdeB belong exeluaiirely to the local 
ill ■sisti lilted liy Angolin as region* A and IS, representing jointly our 
date Ionization above mentioned. The region A id the lowest 
bell of Sweden, as it rests directly on tlio azoic MA. 

■In Great Britain we know, no-cording to the papers of Mr. 
I'nradoxidos has been found in the Trsppean group (Unguis 
Survey) which is the oldest fowiliferous rock of Wales, mating 
Miiidstoiies of Harlech and Barmouth. Tliere is, therefore, 
in these threo regions as tc ison oft In 1 pMI 

sid err it ion. Thia 



[he I'nradoxid&s; formats 
in England olenus, as race 

Ah thus tho gcuus F»r8<iu.uu=s is pin 
rocks in Bohemia, Sweden, and Great Btiuu 
of Barrande and the Liugula flags of the British survey, ■ 
called upon to place the fossil belt of Quincy and Braintree c 
horizon of our lowest fossiliferous group, that is to say, Bomewhere about tbe 
level of the primal rocks, the Potsdam sandstone, and the protoioic 
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' 1'aradoxidcs in the protozoie rocks of Europe, 
enoe of this genus lias not been satisGictoruy 
ffrioD, although this generic name has been 
rins, such as Paradosides lioltoni. and Par. 
:s known to lie P. Lichas, and we know notliiu; 
which tho ftcii] ovists of Suv York lj:iv..> 
nver Silurian rocks of the Country in question, 
• not discovered any trace of Par." 
no subsequent publication have I seen any 

; rtlaiing to the Trilobite of the Qiiiney niv.l 



acoufer. 
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my Quincy specimens, we can hardly i mbt thai the original ipaeinKfl of Par, 

Harlnai came either directly or through the drift scattered in the vicinity, 
hn Ilia nme foseiliie runs belt Thus it appears thul (hid vagrant fossil, so 
long without a local habitation although not without a name, has at length 
been restored to its Dative seat, where it taken a [iron 
dyiuety of ancient living forms that marked the earliest puleozoic history of 
New KngLnd. 

In this connexion I find a remark in Barrando which, besides being his- 
Bdcnlly PurioiiB, has an interesting bearing on the specific affinities of the 
flmil lie observes: "Wo see in different collections and especially in that 
Of the School of Mines and the British Museum, under the name of Pur. 
Bnrlnni, fmm the Uiiited States, a cast of a Trilobito which oppeaya to us to 
be identical with P. spinosus, of great size, such as fuund at BkrSJ, in 
Bohemia." The cast here referred la like that used in my comparison with 
dio 'Jmiii'v fossil, was doubtless one ol the seri .■■ of plaster cop* .- pNJKtfad 
by Dr. Green to aoeoinpan^ his monograph. Its agreement with P. spinosus 
harmonized well witli my own observation, already suited, of the close 
resemblance between the Quinoy fossil and this Bohemic species. 

Hie occurrence of well preserved fossils among rooks so highly altered, 
anil so contiguous to great igneous masses, as are the fossilifcruus slates of 
may well encourage us to make careful search in other pints of New 
England, where lnT.-inU.re such an ex|i!nrrilii''ii would have been deemed 
nutlet*. Although we cannot hope to build up the geological column of 
Hew England from the protozoic base just established to the carboniferous 
lock* supposing all the intervening formations to ba represented in this 
region — we may at least succeed iu determining by iossils hereafter discovered, 
sotse of the principal stages in its structure, and in thus relating its strata 
ie great paleozoic divisions of Appalachian Geology. 



! ROM THE NEW RED SAtfDSTOXB OF I 

At a meeting of Ihe Philadelphia Academy of Natural Sciences, April, 
18Sfl, Mr. Lea read some notes from a paper on the new red sandstone forma- 
tion of Pennsylvania, and stated that he hod, during an excursion last sum- 
mer, found in the dark shales of that formation, neat Phu.-ui<tville l Ml the 
Schuylkill, Ihe tooth of a sauroid reptile. 

On comparing i lis tooth with Ckpsijsaurvs Paunyhaniam, which he hod 
described from Ihe same red Fwidnloiie format inn in Lehigh county, it will he 
found lo tUOer very widely. The edge is not serrate on any part like that 
i.i t is it so large or so attenuate. The form, too, is more compressed. 
Itdilfcimfmnj ihe teeth of SrA^naAiui harmlix, Leiilv, from tlie new red 
gjirni'iti'ie uTNovi Scotia, in size, being smaller and being more attenuate, 
M well as having n trenchant smooth edge and not a serrate edge. It is 
about the size and approftohi -or Owen's figure of 

IMUfffafll'ifi H 

Mr. Lea also stated, that in tin Idafa shales of the si 

'" f/u>>''"<'>". which genus is so characteristic of 
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seem in ili;ViT from that figured by Sir Charles I.yel), in Ha Klrmnitaqr 0» 
lofry, ::~ f..ming from the oolitio pool shale of Richmond, Virginia, Mr. Lea 
propo-rd thn uarues of P. wain and P.parva, the flt«t being about term- 
twenta-lli- of an inch in transverse irhfflnfMT The latter is mure rotund, and 
about tliree- twentieths of nu inch in transverse diameter, both being cotwM 
with iiiiiuiTous iniiLiii" enrieomric c.iHtii' over tlie whole disc. 

-S'lai in this locji.liiy :uid superimposed, ilr. Lea obtained B spicimen tl 
impure (hill red limestone, which contained, on a partially decomposed ttr- 
Euro, impressions present " 3 of foot-inurks, somewhat likt 

Tm. Jirditio in his Ichnology, fc« 
ifflu of Cficfe'mtfc- irymanUnno, 



C/u!;el„ti* Iiaacaai, Owe. 
which Mr. Lea proposed 
after rwwsor Wyrrjan, o 

From r)jc same fl'i'mut 
pla.H... 

Ill tin.' black lVi-iMi-iiiia 
more like Pygapttris man 
inkiu), ([inn any other whicu ,™ come under Mr. Leo's notice. There 
other obscure forms observed, which have not yet been satisfactorily- found to 
be aii;il'>£i'>uii to any known forms, but which Mr. Lea hoped to be able to 



9 procured the impressions of 
i single ganoid scale, which i* 



i m/vit of the fr~.-;l 



:.■-.■,. 

m this laiffwn the amailer fishes lived in ktcm numbers, and, u iln.n bseth 
, pt red lived on vegetables; on these, which ware of lbs genuru iWrwiijLtu, 
Antl.iypt"v. iiiJwIrpi*, &r-, the CWntitniAj, which were oaniivorucs, nb- 
•aud, Acs in turn becoming the prey of the great Mcgabchthyi and of the 
I sharks. These beta he inferred from the great abundance of the o , 
the brjeer fishes, composed almost entirely of the scales mil bones of the 
which hadserved thetn fur food. Probably, this 1145000 00m- 
uuiinasted with the open ocean, where the sharks and rays, ic, lived — that it 
TH evidently favorite feeding ground with them — that hy some means the 
entrance was stopped — the lagoon dried up, partially ot least — und their dying 

ijers about the sane time furnished us with so m 
itnrautihUcd specimens of old and young — that subsequently the surface was 
decanted by a growth of marsh vegetation, and the bituminous coal was 
fanned iritboul * trace ofnshea 

llr, A. H Wortben also read a paper upon the occurrence of fish remains 
in tha carboniferous limestones or Illinois. The occurrence of these remains 
haa up to the present time been considered extremely rare in the mountain 
tmiil mnn of the Western States; and except in the thin bands of limestone 
*t-jiit to be described they are among the rarest of the several beds that com- 
pose the sub-carboniferous series of the region under consideration. Soreral 
join since, while engaged in collecting the fossils of this formation nan War- 
saw, HL, Mr. W. observed a tbin baud of gray crinoidnl limestone, which con- 
tained the palate bones of llsh in considerable numbers, anil subsequent 
roimrch lias revealed two more of these " platforms of death " lower down in 
the series, densely filled with these remains. The upper fish-bed is situate 
Id [In; upper part of what Mr. TV. rails, for want of a better name, the Lemur 
~ini'<> it is the lowest bed at present known to contain 
fossil eor»L> of the genus Arehimediporn. Tin) remains from tliia bed, with one 
of two exceptions, consi ri entirely of palate teeth, associated with oyalbophylle. 
fanne corals, spirifer oralis and spirifer cuspidutu*. The mirldlo fisli-bed is 
situate at the baas of this Archimedes limestone and near Its jnnotfeo with 
■ 1 beds below. This bed has proved by far the most prolific in these 
remains, and from it Mr. W. obtained more than Ave hundred well preserved 
teeth in a single locality, and on a surface not exceeding ten feet square. The 
fossil* from this bed are mostly jaw teeth, with eompatnthralj few palsto teeth 
and spines. The matrix in which they are imbedded is a coarsely granular 
crinniiliil limestone, not above four inches, thick, and sometimes so friable as 

ttlWHi 1 the iiiii/.-iv. This character of 11 uflrit 

enables the collector to obtnin these delicate and beautiful fossils in a rare 
state of preservation. Beside the cyathophyUa-fbrmed corah in Ih 
bed, we have an interesting coralline form occurring in equal sbOBa 
belonging to genus which ho did not know. He also obtained the bead of 
one species of ActUiocrinus from this stratum. This bed 
the an* shove by the limestones mi'l in.irliti.-s 1.1ft lit > ... ■ - •'• 1 *2."> 
to 30 feet iu thickness. The lower llsh bed ft) Situate Dew the trip l<" lbs 
Jtiirlinfftuii end ofinoidal llmestoi ash thumb Mains 

foes not differ materially aitlitt iu iU IMvA 
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character, from ihc associated strata. This trinotdnl limestone forms the 
base of the mountain liinrslouc series in thi* repim, and nw!» ■■ 
locks equivalent to the Portago and Chemung groups of Xew York. Thi* 
lower bed lias yielded a great number of teeth, though they are usually of 
smaller fire than in the upper beds. This stratum was first observed at 
Quincy, 111., and has since been recognised i f j Sanderson County in the aaoe 
State, and at Auynsta, in Iowa, points nearly one hundred n 
the one lirst named. showing that these Ball beds are not local Thia b 
four inches long, 
b-carboniferous ei 
■iod, and that by tkr tl 
portion of them wore cartll 
obtained from at least on 
and Archimedes limestone* | 
apecimciisof fish remains, bi 

any strata in which they ooc _^ch j on as in the lower tM 

south tliruiiidi Tcimi «-ee and ^ortlicrn Ainoama, tlir.'inh this formation ai 
a thickness of more than one thousand feet in the valley of tt 
river, theso remains nro exceed! ntrly rare, and a careful research of several 
days yielded . j : 1 ! ;. Il:nr orfo'jr .->:clmom; (if this eij.-s uffn-ii^. 



.v.- !l marked bones 
■escrved teeth. The 
i hare afforded several 
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the cool strata of Ohio. In adverting to these new fossils. Prot Wvimm 



As wo descend through the strata or the earth the remains of fossils 
become ever fewer, downward to the coal formations. In Amelia the 
remains of reptiles in the coal series are found by their footprint* Soma 
havn been discovered by Let', nnd others are to bo described by Rogere, but 
Iheso are of the Batrachian order. Now it is .if the highest necessity 
■ it caution i". 1 used in deciding upon the character of animals thus 
made known to us, since they sometimes exhibit both reptilian and ichthyie 
characteristics. Tho Gar pike, for instance, might be taken for a reptile if 
only a pnrt of its skeleton was found, and vice versa. One part of a vertebra 
Would lend the anatomist to judpc it a fish, another part would give equal 
reason to suppose it a reptile. We must, therefore, have many porta of a 
The fossil In question was undoubtedly reptilian. The cranium is so 
much like that of a frog as to give the impression upon first inspection that it is 
diat animal; but, on counting the vertebra;, we find the number to be too great. 
The skull is that of the tailless IJatrnchin : the posterior parts those of one with a 
tail. He was sure it was not a fish ; it looks like that of a serpent. There are 
in these remains two characters not. found in existing reptile*. First, broad pro. 
onsets in the vertebra.-, comparable to the ffirjpt.nia of the Western rivers, and 
thus Jar the animal was Batrachian. ; Secondly, rib- like those of a serpent, un- 
like any known Batrachian. Of existing Batrachbms some are without limbs, 
and some with limbs. Some of these latter have two toes; some three, and 
allien (bur and five. The footprints found in Pennsylvania exhibit Ave toes 
before and four behind. In thin spocinii-i. appcnruiicus indicate the existence 
of ■ fifth toe on the forefoot, which may yet lead to the discovery of the 1.011- 
rints with Batrachian reptile* 
■^Liseiz said that this was vi.tv welcome evidence of reptile life, and of 
the difficulty of identifying 1 animals from portions, llu said that in dissection 
of tunics he had discovered tho particular bones in the turtle's nod 

, oaed to bo peculiar to birds, si) that had a skeleton been found, the 

BppH port: . been referred to a bird, and the lower to a 

ence the necessity of reconsldefM*; 

were now relied upon as furnishing reliable evidence of 

ullar animals hi past Hgea lb.- believed that the Batra- 

■ ■iiL 11 mi. Hi. y formed a clnM of 

ampliiOiiOH intermediate between reptiles and fishes, and comprising a large 

...I iverc called the huge reptiles of tha old ages. 
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FOSSIL INSECTS OF THE TERTIABY MARLS OF CROATIA, 



the recent Meeting of the Gen 



HO 



i scnarririf diboovi rt. 



■ . ilrasaboppcrfl and Termitos predominate, i ; ' 
eighty-two species of Ilymennptera K'lonj m I In .' ' 

of very rare occurrence; Mgcctophila, Befun 
whose larva; live in the fleshy substance of fungi, togeil.' 
and Bp 1 1 a- 1 -winged lijinUr, similar to those living in damp forests, 
among the Diptera. The Ilhyrttkiittf are represented chiefly by speciea □ 
uvula, Cieatlidit, OitJtdelliaa, and Aphides. The whole Inwct 
fauna of ltadobog is without any specific diameter, e 
and Mediterranean forms, together with others of Indian, and still motv of 
■ 
■ ,■'.— Mr. R, C. Field of Granitoid, Muss., ins letter to 
: II aava be thinks lie has discovered an entirely nan t 

ii animal, two and n half inches long, wifti a stride of al 
ton iui'liLv-, and with an ImnTTiwIrm of a tail. He thinks this is modi I 
perfect than the one described by Prof. Hitchcock, and may ■ 
the latter was not made by a web-looted animal. 

\i:w ri.sstl. BB5LL FROM THE OONNBCTICDT KIVEB &ASVBTOS*. 
Mr, K. Hitchcock, Jr., in a communication to Sillimans Journal, states l) 
he has recently found in the coarse sandstone of Mount Tom (Ennltwinpti 
I of a moUuttk, the first, he believed, that has been discovenal 
the. sandstone of the Connecticut Valley. It is preserved nnd not prtrifii 
.■,.-nl ;. ooBtiddn&b part of it has 'ii- ippeered. Enough remains, bowaaaaj 
eiuihle us to refer it to a family, if not to a genus of sheik The upper part 
gone, leaving an oval ojwning about an inch and three quarters in one 4 
i,ii'(,ir, ami an inch and one quarter in the oilier. It extends downwaP 
nipcrmi: siniiewhal rapidly nearly an inch and a half; and is left withotti 
bottom, the lower opening being about nn inch wide. The w;ill» an « 
thick, in some places nearly half an inch, nnd made up of ievorol .i.-.wa 
layers. From the resembl^nc of i his shell in :i iii.»l.l .>!' the lower i An 
the gphasrulitea caleeoloidcs in the Cabinet 'if Amherst College, it ■*■ 
proljablc that it may be referred to llmt Cimily of Broch iopods denombM 
1 irrurrek. It:- lower p;irt- us well as the lower valve are uiM) 
['■mains approaches nearer to the genus Spin eru lit es 
'■rln-r of the Rudistie of which be has seen specimen 
•earns to lend additional strength to the inference derived fiuro 
Optwtft, thnt the upper part of the sandstone of th 
Valley is as high at least as the Liaasic or Jtmaaio terfM It 
even to carry us higher in the aeries, but ii would be premature toilt** aatb 
an inference from a single imperfect specimen, even though it? true aaaloglw 
be ascertained. The specimen now belongs to Aralieret CoDeg» Cabinet 
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The following Is mi abstract of a paper read before the British 
bj Sir. a Moore, nt the Inst mecUni: d- 

speefmwis of Ub) feeatt MtaA, ojsni aakftssi <* 
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a frequently teen, in aasodatkm with which thousands of minute black 

' t way ba noticed by the aid of tlio lens. These have been supposed 

• of tbe outer skin of the Ichthj obbdtoj covered by ihe hook -shaped 

to. It was stated by Mr. Moure that not 0( twenty-three 

his museum lie bad traced these black patches in not lew than 

; that sain every instance they were COM :■■<! with Uu -luiiaeii 

a, the conclusion was breed upon him that they we* 

■d Hir by supposing that tho Ichthyosauri lind 
i naked cephalopoda, allied Eo tbe cattle neb. <>n tinning Ilia 

rations on this subject, Mr. Moore prow '1 thet then? ivcie r>_v ccphri- 

:mg wit.lt the Ichthyosaurus that would supply these hooks, and 

■■ .|iuntly to be round cm the fleshy anna of the Onyehothentis 

lied genera. Mr. Moore exhibited I" llie Meeting the body of a small 

which at this distant time had its soil, akin entire; and appealed to 

',:.■ opinion, [hut these black patches anil the hooka were 

no portion of its onier covering. In coneltwion, Mr. Hoots prodnoti 

rlt matter taken from the stomach of one of hit Ichthyosauri, and 

tinted that he could show to the Met ting that, although it had through so 

many age* been lying in tin' Htonlach ol this ancient creature, and h:id been 

-.visit other food, it could he no other than what was once the Huid ink 

t fni which was demonstrated to the Meeting by his show- 

i lined its coloring mutter almost as perfectly as if it had 

In clearing thia specimen, Mr. Mooro was 

enough to make an incision into the stomach, in which, though ho 

a period had elapsed itnee it had taken its laM meal, there was still to 

■ ■rv;iM"ii a small fish of the genu- I ■ 

NKW SPECIES OP DWOBHItk 
a recent meeting of the London Zoological Society, ITof Owen read A 
rwBpcoiee ofDinomis, the DinornU £trphnnfaj!ti* t Ow, Mr, 
r Matitcll having deposited in the British Museum his extensive eol- 
S of great wingless birds from New Zealand, and Proftaor 
n having, at the request of Mr. Writ erhouso, undertaken the examination 
,■ BoUectkm with a view to determine the bones and the specie; to which 

;, tho Professor had discovered a species di«tjnci (r 

y than, any that ho had previously seen and described. Fol Hi 

cU ho regarded as the most renin rknMe "!' the leathered class for 

as strength and massivo proportions, he pro|wsed the name of 

The parts of Its slRJletotl selected f>r the MbJM If ihe 

'b discourse were the femur, tilrin, fibula, toelalarse, and phalange* Of 

e toes; the Professor having been able to reeotnpose nn entire lower 

c elephatit-f I i that Baffle may he jn.k 

jrtions of some of these honca. I ■. MhUt t.g., 

,.i Owen in IHft the length nl' tho metatarsal \<na« is 

chew and a hall) the breadth (il'ils lower end " • incite* and 



....(:,;, 



■ ■■'•i<ln>i;t"pit?. tl 



342 ANNL'AL OF fiCIfcH'l n-ic discovkkt. 

one third. The extraordinary proportion* of tlio metataraua of Uiig wingle 
bird will he perhnps pi ill lietipr understood by comparison with the samebxu 
in the osthclt, in winch the metatarsus is nineteen inehes in length, U 
breadth of itg lower end being only two inches and a halt Profe^or Gvrt 
contemplates the probability of reconstructing, from the materials accumulate 
by Mr. Maulen, the entire skeleton of the elephant- footed Dinomls, n" 
would be a worthy companion of the Megatherium and Mastodon. The D 
rd< il'-phaiH'ipus appears to have been restricted to the Middle Island of Ha* 

Zealand. No bono or ftr " "* "" — J_ iicative of this species bad c 

reached the author from a. , h Island of Sow Zealand. Tha 

specimens described, logo ul ir bones of the Z/iuomij tjgwa» 

(opus, were discovered by Ian . Euamos, three miles south o 

the poi i it called the First t i ir .dminUty charts of the island. 

TI1E GHEA.1 GKEEXLAND, 

It was in full sight — the miguty cryauu bridge which, 
continents 'if America and Greenland. I say continents — for Greenland, 
however insulated it may ultimately prove to be, ia in moss strictly conti- 
nent ;i I. Its least possible axis, measured from Cine Farewell to the line of- 
this jrhioicr, in the neighborhood of the Siltii parallel, prives a length of more 
thati twelve hundred miles, not materially less than thai of Australia from its 
northern to its southern cane. Imagine now. the centre ot'suoh a oantiucni. 
occupied through nearly its whole extent by ;i deep unbroken sea of ice thai 
gather? ]iereunial increase from the watershed of vast mow-covered mouif 
tains and all the pr.-.-ipil.iti..ns of the awno.phere upon its Hurfi.cc. Imagine 
this — moving i>nw..rds hi,.' u great glacial river seeking outhf.H at every e"i -r.I 



lortheni limit of rhe land that 



r up, 



I'KJIAH SWAMPS OF MW" JEltSEY. 

From the recent report on the geological survey of X™ Jersey, by PreC 
Kitchell. we derive the liiilmviu^ description of the cedar nvamps which con- 
stitute so remarkable a feature in the forest: of the southern part of this 
.State. 

The*; swamps are common to all the counties south of Monmouth, btt 
probably the most extensive arc in Cape May. ami the adjoining parts of 
Cumberland and Atlantic counties. The Cedar Swamp creek which runs into 
Tuckahoe river, and Dennis Creek, which runs into Delaware Bay, head ir. 

cedar, the Fiijjuvwuji tlii/miO* of the botanist. The original growlh of tree! 
which covered lln.se swamps at the first settlement, has been all cut off: 
scarcely any are to he found more than one hundred years old, and it is usial 
(a cm tltem at. fifty or sixty years. Yunv.vtly they attained a great age. freta 
sei-eif iiundre.i to ono thousand ring*, irt nn&\^\pwN\\\\\as\x\^\*t;n«i!mted 
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an mi old tree, which was living at the time it was cut down. The trees 
aland very Illicit upon the ground and grow rapidly at first, but lis they 
incKoae in size and crowd each oilier, the topi become thin and the annual 
growth exceedingly small. The rings near the centra of a large cedar log are 
often almost an eighth of an inch in thickness, while those near the bark are 
nut thicker than paper. Trees, four or five feel in diameter, h»i a been loiiiid, 
■ ia uncommon, and in the second growth timber they are much 

A twnrup of sixty years' growth will yield from 4.000 to 7,001) split rails, 
halves and quarters; besides the top poles or nitliiv/s, and a considerablB 
unraber of logs for sawing. And in the older nwiuups the product is propor- 
tionally large. The value of on acre of such timber is froru $400 to $1,000, 
and some acres are thought to have yielded a larger sum FtilL The aoil in 
which llicse trees utow is a blucb, peaty earth, com posed of vegetable matter, • 
which when dry will burn. This earth is of various depths, from two or three 
fiet up to twenty or more, and the trees which grow on it have their roots 
extending through it in even direction near the surCice, but not penetrating 
U lb* solid grtiuuiL When the earth is open to the sun and rains, it decays 
rapidly, but when covered with a growth of trees, and so shaded Ik: 1 
deaa not penetrate to the ground, it increases rapidly from the annual fall of 
leaves, and from tho twigs and small trees which die and fall. This process of 
covering and preserving timber has been going on for a long time. Trees are 
found buried in this penty earth at all depths, quite down to the solid ground, 
mied logs are quite sound, the bark on the undor side of many ofthepi 
is still fresh in appearance, the color of the wood is preserved, and its huoy- 
ancy retained. IVhen these logs are raised and Hunted in water, it is observed 
that the sidu which was down in the swamp is uppermost The buried trees 
aresome of them found with their roots upturned, as if blown down by the 
wind, and others are broken oil' as if they bad stood and decayed, till too 
weak to support their own weight 

These logs arc bo abundant in some parts of the swamp, and in the salt 
marshes bordering on them, that a liirge number of men are constant]; occu- 
pied in rasing and splitting them into alii ogles. In one swamp this business 
waa commenced fifty years ago, and bus been carried on every year since, 
and though the logs ,iro not quite so plentiful as at first, enough are still found 
to repay the workmen. The size of the logs is from one and a half to three 
Ifcct, though rbor feet is not uncommon, and I have heard of them five or six, 
and in one instance seven feet in diameter. Occasionally a log is found that 
will work tor thirty feet, but generally the length is less than this. 

In searching Tor logs the workman use" an iron tod, which ho thrusts into 
fee mud till it. strikes one; then by repeat..! trial*, he judges r/itai 
aks, and length. The next trial la by digging down, mid if possible getting a 
cbxp from it. By tho smell of this the experienced abinglst enu tell whether 
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the tree it n windfall or a SrawMmrn. or, in other words, whether it trail blown 
up by ttit- n mis or broken off If judged to bo worth working, the slump. 
roots, mill v.irT, are removed from over the log, mtd tlio earth dug otit The 
trench wlm-li is thus made is, of course, full of water. There being no grit In 
the cnrll:, tools can be used in it without injury, and the logs are rapMlj 



i. off I ■; 



one-handled cross-rut saw, wludi can lie worked directlj in the 



soil earth. As soon as tho log is cut off nnd loostni'd by m 



Sintho 
and thrown out to be sp 

It is said that for five jr» 
from Pcii:,i-ville is not fa 
to f 15 a iliousand, Abov 
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f layers, it 



It is then divided hit" Bliiugle euta, rjuartered, 
id shaved, when It is readj for 

V number of these shingles pent 
■ear. They are worth from $1S 
>dar rails have been senl from 
om $8 to $10 9 hundred. 
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EFFECTS OF MOONLIGHT ON VEGETATION. 
PROFESSOR LltdlbT, in bis now edition of Tltt Tlieory and Prvctia ofHrtrtUiA. 
tart, makes the followingreruarka on the effects of moonlight upon vegetation:— 
*Aa ihr aa ia yet known, solar light alone has the power of producing any 
practical effect upon vegetation. That of tho moon lias, however, been shown 
to be not without influence. That the moon has a great mechanical effect 
^•udur globe is undisputed. Of this, we need not say Chit the jmnnMnTlj 
alternate ebbing and flowing of the tide afford the most evident proof. But, 
whilst tlie effect* of the moon are admitted to bo crtremely powerful in Ihis 
MBpect,tlic influence of her light, except aa regards illumination, lias been often 
considered by scientific men as inappreciable ; mill the proverbs to the contrary, 
BBTentMwng the unlearned, have i-in m-..-. -n LiTi.L'ly climated as popular errors, 
II has. however, been at last demonstrated that the moon's raya are very 
far from powerless. We It-am Irom a note by M. Zniileiii.-wlii (' 'umpia Jtendvt, * 

■ . ! 862), that these rays do affect vegetation. This philosopher states 
that the influence, physical, chemical, and physiological, of the moon's light, 
which has hitherto been the object of bo much research and speculation 
amongst scientific and agricultural writers, has been recently investigated by 

Donwquence of bis having had occasion to give a historical nummary 
of the works on the subject. In the course of his inquiries be found it neeea- 
■17 to clear many doubtful points, in doing which his attention was forcibly 
b] tii- movements exercised in mere moonlight, under ccrtam circum- 
stances, by the organs of plants ; and tliis led him to make the whole subjects 
serious and profound study. ITis observations were comnienced in 1847, in the 
Boumie Harden at Venice; they were continued in 194S in the Botanic Gar- 
den at Florence, and at Pa dun in 1S50, 1861, and 1853, In the whole series 
of fail experiments, M, Zantedeaohi alwnys remarked certain motions in plants 
having a delicate organisation as soon as they were brought under the inllu- 
nur of the lunar rays. In those experiment the rays were always diffused, 
lnhiU neither concentrated by lens nor mirror, Such movements could not 
ba obtained hy tho action of heat, in whatever way thermal influences were 
applied. It was in vain to elevate or depress the temperature; in the absence 
of moonlight the phenomena in question could not have been elicited. Tho 
plant* on which M. Zantcdeschi principally axpi .Tim- Wed W*T» Mimosa ciliala. 
Mimosa, pudica, and Deamodium gyrans. Ho always took groat a 
ArurrmHi* exactly the position of the leaf stalks m " 
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they had been exposed to the open air, and before they were directly iltosii- 
nated by tho lunar rays. lie thus avoided any causes of urror which marM 
have arisen from the imperceptible motion of tho nir. or from a slight chanp 
of temperature ; and he satisfied himself fuHj thai tho effects obearnai did 
result entirely from the action cf the .Hjsol light from tlie moon. Wiil»-ii 
entering into minute deWula, it ia sufficient lo say that tho results were uat- 
tained when th hi temperature of tho air was TO 3 Fahr. ; and when 
hygrometer indicated a medium state of humidity. Under such 
the leafstalks of Mimosa «" a»C " half a centimetre, or about fcur 

i were raised one inch nod tm> 
.ns exhibited distinct 
the power per te of i 
possesses Ml influence of mate 
enco was very feeble, conparod 
it is, is left I inyi mil brHn M ■■ 
tion. Tliis being fc". the question remains, hat is the practical value of ths 
fact? It nil) imtii' , 'ii,Uv!v occur to the reau»v that poesiblytbe screens whidi 
aro drawn down over hutluji i-.es a! nijrht. In pi' ■vent loss of heat hy radiation, 
may produce some unappreciated injury by cutting off the rays of the moon, 
which Nature intended to Hill upon plant? as much as the rays of the sun. 

suecciiicd io 

111!-- SO^j'i.-iid 

■ulture in the 

lis ill-potCOi..' 
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!i ? If we lake a flower-stalk of the common 
■ major! between the thumb and lingers, we can, by twist 
io direction of Bm other, strange ita buds in any number of 
tot tho law of plijllotasis permits, two, three, Ave, eight, 4c As we 
i a higher to a lower number, or froni a lower to a higher, at 
; I.' twisting tho stalk, that is, by introducing a constant dis- 
turbance aL every point of the stalk, it is plain that tho mathematicians will 
aDow ihe organic law to lie founded rilli.-r nfn-in n very high number r rowa, 
which, by a constant interference is reduced to (-mailer numbers, or upon a 
which is modified into higher ones, The former had been the 
view of Prof. Pierce, in his paper presented to the Cambridge meeting, tie. 
that the organic law of vegetable growth contained, as a fnndainentai eon- 
rd towards which tho series j, I. |, J, 4c, approximates ; and 
t, eonstant or nearly so in each botanical species, 
approximations. Pr. Hilgard, on the contrary, hnd sought for 
the genu of tho law of pbyllotaxia in the numerical genesis of cells. Starting 
' h > primal cell generating a. second, and assuming that the second requites 
3 come to maturity, during which tho primal Cell recuperates its 
id produces a third, wo have a law which gives the phyllolaxian. 
Ont cell generates a second, and then a third. Tho first and 
n simultaneously generate, each one, which make tho whole nura- 
Tte first, second, and third, nro then mature enough to generate 
r, Hikes the whole number eight. Five are thou sufficiently 
» each ono cell, which raises the whole number to thtr- 
Here, then, is a simple mode of cone ivinu-oi' the genesis of colls, which 
giies us at once tho numbers that occur in pbyllotaxia, and no others. But, 
we need also the geometrical eleaient, the posilion us well n< the number 
of the leaves ; and if we can obtain it from this same conoeption of numerical 
genesis it will lie n strong confirmation of the theory, that this lies si tho 
foundation of this organic law. Sow, if we take a rosette of the house-look, 

■ f the whorl In phyllota; ■ 

shall find the successive numbers actually placed in juxtaposition to those 
which in our low of cell genesis would be their parents; lhat is, 4 aud 6 will 
Ije placed at the base of 1 and 9; 6, 7, and » at the base of I, 1, and 3, &e. 
This Ocroception of numerical genesis fulfils, therefore, the geometrical con- 

■ iiim to s. fundamental position in any 
y of Ihe organic law ofvugctnble growth. 
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ter sets in, ■ light cellular bod covered by driA, tix, eight, or tea feet deep, 
plant retains its vtttllty (toes not encro* 

agon this narrow cover of vegetation. I have found in niiii winter in tl 
high latitude of TS' 60', the surface bo nearly moist as to be friable to t! 
touch; an J upon the ice floes uraiiitntiiii; with a surface tutu [-oral lire of £Q* 
I Ibund at two feet deep a leuipcraturc of— 8*, at lout feet + 3°. and at 
feet -f- X". My experiments prove that the conducting power of tho ■no' 
ie proportioned to its II mum Will in by wirni^ rains, drills, and congelatki 
The early spring and late fall and summer snows Ore more cellular and t* 
condensed than the nearly impalpable powder of winter. The drifts, tber 
fore, Ilia! accumulate during nine months of the year art dippers- d in wi 
defined layers of difl'cring density. We ban fir^t the warm cellular snoi 
of till!, wliicli surround the plant; nest the fine impacted snow dust of wil 
ter, and above these the later humid deposits of the spring. It is interestis 
to observe the effects of this disposition of layers upon the safety of the retr 
table growths below tliem. These, at least in the earlier summer, occupy li 
inclined slopes that face the sun, and the several strata of snow laic* t 
course tho same inclination. The consequence is, that us the upper snow : 
dissipated by the early thawing, and sinks upon the more compact lay* 
below, it is to n great client arretted, and runs ofl" like rain rrom • ilof 
of clay. Tho plant reposes thus in its cellular bed from the rush of nlv 
and protected too from the nightly frosts by tho icy roof above it. — Dr. Kan- 

TIIK LATTICE PLANT, 
The new and curious aquatic plant from Madagascar, called the Latti? 
Plant (Ouvirandrrajcnatralw), must be placed among the most renmrkaUl* u 
our recent botanical acquisitions, lis existence, had been for soma tin 
known to botanists through a few dried leaves sent from Madagascar by 
traveller, who was unable to transmit living specimens of the i 
discovered; and it was not until within the last few months that this dntba 
bio object could be attained, when several living plants were brought orw 
to England from tho above mentioned country, by the Rev. Mr. EUi», a n» 
alonary. The interest of this plant lies in the extraordinary structure of thn 
leaves, which, unlike those of any otln-r known plant, uro made up of Uw 
ribs and cross veins only ; the interstices, which in other leaves are ftllad up 
with cellular tissue, lwing here left almost entirely open, so as to give lbs 
leaf the appearance of n piece of curious net or lattice work, from vakil tl 
derived its common name — the Lattice Plant. 



EUSTK' OKNAMIiXT FOB A ItOOH. 

Au ornamental object for a window, or room, may be made by pi 

large pine cone in the mouth of n glass having a small nil 

the bottom. Tho scales of the cone are first slightly opened, and li 

are dropped into the openings. Water is sprinkled over the cone, aa nuy I* 

twice a day, and, in a short time, the lentils sand up IW 

il green shoots, and cover ftio coup. T\m scales arc opened by pi 

"in any moderately warm \i\mg for » eWt, "™«. 




OX THE LIMITATION OF THE AREA ADAFTED TO COTTOK 
OUUIVHR, 

The following is a resume of a paper on the reciprocal interest of the cotton 
' ■■non manufacturer, read at the last meeting of the British 
Aaaot-ialiori. by Mr. Dawson. The following series of prop.-, . 

on, (i-'rni the condition of climates 1100*581117 t° its culture, can- 
Jt be- (frown in Europe, hut that, with the single and not important eicep- 
a of the factories in the Sew England States of America, it ia and mutt 
bo manufactured almost exclusively iu Europe. 2. Tunt the 
mt supply is chiefly raised, uud for the present nut continue to lie 
I liv slave labor — Seeing (hat while, for fifty years, we have sought over 
Ihe whole earth for cotton, we have during that time continued to obtain 
■ states of the American Union a continually increasing propor- 
tion of our entire supply. 3. That two-thirds iu number at least of the slave 
hi of the United States have been called into existence, and are qow 
sBy or indirectJy maintained, for (he supply of cotton for exportation. 
ic cotton thus exported, three -fourths at least in value are raised 
\o Groat Britain alone. And 5. Tiiat of the entire quantity wo 
:, Rmr-Sftha at least in value are 1 1 ins derived from the United States, 
h proposition was supported by tabular accounts extracted from the 
1 Ireal Britain and the United Slates, and the 1 
.1 limn: — "That hence, in the present state of the 1 
■ of the two countries, the cotton planters or the United Stntos are inte- 
d to the extent of two- thin Is ni. Irn.-l of iln-ir en lire exportable produce in 
e of the cotton man utaol lire of the United Kingdom ; and that 
illy the cotton manufacturers of the United Kingdom, and through 
e population of the kingdom, arc interested, to the extent ol 
a four-fifths of the raw material of thai manufacture, in the existing 
in turning 1 in- eutliiii cull ■■lie of the United Slates.*' 

I THE BELATIOHS KXISTIKa BETWEEN ANIMALS AND MAN. 

n ol»W nuinlur • iilif .1 '■■ "' Science. Dr, J, Jones 

ie very curious and interesting facts in relation to animals and nun. 
:■ ■ 1 wo great kingdoms, the animal ami , 
1* thnl both iiave one common origin — the organic cell — II ie distinction 
n Hie two kingdoms every day disappearing, most of the organic pro- 
s which were thought to distinguish the animal from the vegetable 
ing been found in botli j and motion oven no longer separates the animal 
n the vegetable world. This property of matter npi>oan< to be moat inoea- 
~f occupied in the minutest organisms; the motion of the minute cUue 
■tables, the eoiitraction of the loaves or the sensitive plant, .ire familiar 
The 011I; ■.■.■hi the lowest orders of the two 

kingdoms, the Protoioa and Alga?, is that the former possess to n certain 
it voluntary motion. In tho vegetable kingdom the rudiment of norvoua 
1 coll -gen orating ner\'ous force, has not 
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although there nrc evidences of tho existence of a force requiring the same 
conditions, viz. hoot, rooisturi'. nivp.'ii. mid « ti-nu. In tho lowest form of 
animals the rudiments of a nervous cell cannot he discovered; yet thaw 
beiiif.-s possess iliv attributes iA' vitality and oven nervoua force. These lacts 
point to the conclusion that nervous force is entirely distinct from the vital 
With reference to tin' circulation of the blood. Dr. Jones, after coming to the 
conclusion that the heart is tho smallest in Ashes and the largest in bird*, Una 
illustrates tho theory of the circulation : — The number of beats of the pulse ir 



n fishes getif— "- 
from 100 to 200 ; the pig. 
130, 140, and itbO. Takin[ 
a sheep, 15; on ape, 90 ; L 
a pi i ilea- pi )■ 110. In bun 
130; second year, 100 to 
year, 85 to 90 ; about the . 
75; in old age, 50 to 05. 
from 38 to 140. A close rt™ 
lalion of the blood and tho nun 
appears that cold-blooded aiiim. 



a frogs, nhout 09; in 
and heron having renpecliwOy 
: the number is 88 ; a baric, 56; 
u i CM, 100 to 110; a hare, 1*0; 

s, i rat year, tho number is 115 to 

■ini yea 90 to 100 ; atmiit the seventh 
tli yeai JO to 85 ; middle of life, 10 to 

.. exists between the rapidity of the drcn- 
r of respirations in a minute. From tins it 
are such, not from any peculiar chemical or 



TRANSMUTATION OF SPECIES IN PLANTS. 

liiip 'if tLfj iiriti-li Association, Prof. Henslow presented 

mlt of some experiments, in which lie. lisn'i .-' (nr i-iiecucded in ctiiiniriiig 

of .lyjihji' wota us to lend liim to conclude that M. Fnbre's 

..", that it was tlio origin of (lie ■!■ in 

im. Vital not altogether without foundation. He exhibited specimens, in 

.■Kjit'ipx oriitu had undergone considerable change; but 

d i--i-il.ll in obtaining the characters of TKWmm MfftwiL 

Henslow then exhibited Sams of Ctntmrsa nigra and (,'. nij/reaeou, in 

> it whs seen that these plants had completely passed one into the 

lie then referred to instances of the species of Rosa, Prii 
■Jlis, passing one into the other. 

. Bcnthain stated that when he first began to slniiy linumj-. (it- ( tifUjjiTit 
ters ought to ha regarded as distinctive of species. Ho 
however, believed thai permanent characters n ight l»> iju--.ii lo phinii 
xsditv iiini climate, which had no right to ho regarded i 

proceeded to refer to his own experience of the nan o( 
n Ada, and Africa, as contrasted with thai or the British )■■ . 
iced moru particularly Bt'Ms ptreimis and B. sylsestrii u~ 

■ urn obovalum and T. I&vigatum. He thought that all &M 
i of Rubus, with Hie exci'plioii, perhaps, of E. actios, ou-j 
wl lo R firuOcomiM. Sir W. Jardine referred to instance* nl 
i external ctroumatances changed the ''"lor of theft pliimafj ■ 
) of their structure. Prof BaMbur referred to instances of pi 
i very much in their cliaracUirs, according to the circumstances in 
a Ihey were placed, lie mentioned the case of Fontnieria crtutipen, 
i asBumed, according to its treatment, unite djfioreol oharaoti 
i changes in form frequently became permanent, of which he related an 
nee in a fern at 1 1.'/ Edinburgh Botenie hardens. 

; THE llKVKLOl'MENT OP THE ESEBJtYO OF FLOWERIJUJ 

PLANTS. 

• paper presented at the last meeting of (he Britiah Association, Prut; 
rey announced thai Prof. SchleMen and lir. Srhacht had given up their 
un that tho end of the pollen-tube produced the embryo In the seeds of 
Ting plants; and had come to the conclusion that tho emhryo is formed 

. otein moss, contained in the emhryo sac Ik 1 a! 
that the embryo mass does not become a regular cell '■ ■ 

till after the pollen-tube has OOtni ■ niiiryosac 
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hours, when the seeds are taken out, and sown in the usual manner ; 

course, placed in a suitable temperature aa the seeds ma; require. Ado 

way ia to take a woollen cloth, and wet it with oialic acid, on which th? 

seeds are placed and folded up, aud put into a suitably heated 

" is method, seeds liavu been found to vegetate equally as well aa in 

ittle. Essential care must be taken to remove the seeds out of the ad 

on aa vegetation is observable. M. Otto found, that by this means Si 

at were from twenty to forty years old grew ; while the same kinds, s 

the usual manner, did not grow at all. 

OH THE STUDY OF THE FCNGI. 

Mr. Q L. Andrews, in a recent communication with the Boston Soc Nat 
ist, remarked, thai Mycology (ilie study of fungi), although beset with 
nous difficulties, and requiring patient and persevering labor, offers an 
intense and exceedingly interesting field of study. A series of years would 
be requisite to complete a catalogue of those fouud within the bordera of the 
United States. Fries, the well known author of a work on Fungi, mentions 
having found two thousand species comprised within the limits of a square 
furlong. Their universality is very remarkable, and we find but few 
substances in nature exempted from their inroads. Every tribe of plani 
iee peculiar and characteristic species on the stem or leal They at 
upon bottles, cloth, thread, opium, roasted moats, dead flies, pigs' 
s, old stockings, and in other equally curious situations. Our furniture, 
ig, fuel hooks, food, in short almost every object forms a, eongenia] 

!,"iiirf,r I'. ■!■ ..,:,: ■ ■/■.[:, .]._■ i_TOivllls. 

ON THE PEODTJCE AND COMPOSITION OP WHEAT. 
At a recent meeting of the British Association. Dr. Gilbert read a paper 
containing the results of a largo number of experiments made by liim ai 
Ur. Lawea, during a period of several years, upon wheat grown in Englai 
as well as abroad. Dr. Gilbert subjected the various coarse and line varieties 
of flour to analysis, and showed that the nitrogen increased in proportion ai 
the sample was coarser and contained more bran. The flour that contained 
nitrogen was that which took up least water iu the process of bread 
making, mid an interesting question arose as to the nutritive value of bread. 
■h or no bran; Dr. GUbert's opinion being in favor of the 
working men are concerned, notwithstanding the theoretically 
higher value of bread containing bran. Another interesting fact stated by 
Dr. Gilbert was, that the Black Sea wheat iu Europe and the Southern St 
wheat in America were far richer in gluten than those from more nortl 
latitudes, those from Danlzic containing least gluten, whilstl hey stood lug 

bread making grain. The character of the gluten seemed dependent 

in some degree on its oily constituent, ami ilu-Mure ihe quality of the bread 

depends on the maturation of the seed. Dr. B, D. Thompson remarked, that 

value of bread might depend on the state of hydration of the starch and 

en; but was doubtful as to tue vatae »sa\gn c ;i\ \.a toe v.w- ■.'.■'. 

«srch, as the French chemists proved t.'tov\\a&Wie , Q.'WB&<ftuso\*£>.-u 
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grated. I*r. Voelekcr stated thai he hod arrived at t&fDflax satpertnl 

■ .. but while in: acknowledged lhal starchy bread ma 

■j!v the best, he combated Dr. Gilbert's view, that this m the most 

wholesome kind of bread for the working num. He traced the phosphoric 

acid found by Dr. (Jilbert in tlic bran t" phosphorus contained as such in the 

leksker having found this element in cascino and legumins. 

■bqbo0dopic discoveries of tue natubb of bliss! in 

\vhi:at. 

M. C. Davainc has lately published in the Cw,,j.(,t J{,.„-ln- the result nl" Lis 

resaarchca into the nature of blight In wheat, of which account MM I 

it on abstract i — Wheat is subject to a disease, which iu rainy seasons is very 

in certain districts; ft is known under the name of blight. This 

■ ■- ramrod by mii'rnsc'ipic iinimal'uloJ, whose organisation is similar 

to ihut is' I In- ey limine worms which live as parit»ib'S in the vortieollo and in 

man. They are helminthesof the order of neraaWides — thread worms. These 

'.V'iraia have the remarkable capability of remaining in a dry and horny 

state for yews, and then regaining life and motion on bain£ moistened, and 

-- can be repeated tight or ten times. It was long disputed whe- 

I'.-'.Tr animals or vocables. On examining a grain of blighted 

wheat, it la fount! to consist of a hard shell tilled with white powder. This 

powder contains no trace of starch ; it consists entirely of microscopic threads, 

which are dry, stiff worm?. When placed in water these won:, ■ 

i fora few moments. When (lie wheat is now they soon 
make other manifold and considerable ruiivoirieiiN which are unmistakable 
signs of life. When the grain is old it requires several hours, or sometimes 
even days, before they resume motion ond life. In a single grain of affected 
wheat there are generally several thousands of these worms. They havn no 
d distinctions ; they are the ofi'spring of other forms. Bel 

n there are found from two lo twelve larger woran in see* tend 

I |g tborri to be alfceted, and tho females of these larger worms have 

o lay eggs. If blighted wheat is sown with sound, tho worms, 

w weeks, and when the sound wheat has germinated, are awakened 

k by tli" moisture of the earth, break through the thin shell which has 

d them, and follow the dictates of individual enterprise. The great 

if them die an unfruitful death, hot a few reach the germinated wheat 

it a lodgment in Iho stalk under the forming loaves. They are oar- 

p by the growth of the plant, and Is wet weather by tli 

As they are dried up most of the time, they suffer at 

■ !.'■ i Into the fanning kernels and lay their eggs. The 
d wheat is no more grain tlnm nutgalls are fruit. Its lis . 

II is only after the worms have entered this 

■ beams i 

e btrgor than tho males sod 
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nJjiiont nothing, the egg shells are absorbed, and the groin 
filled, with notliing but white powder. Tint Is, 

OEIGIN OF THE WHEAT PLANT. 
Knoli Interest baa of late been excited among botanists by the statements 
of MM. Fabjie and DustAI,, that they have succeeded in producing the culti- 
vated wheat ( Tritkum sativum) from a variety oi' grass known in the south of 
Eunlpo as JXlQQ6p& orula. Tliis grass under cultivation is sold to assume the 
lurm called j&gilopit tritiriklA ami finally to become wheat. M. Fabre bits. 
that the complete change was produced in twelve years by [■■ ■ ■ 
tion. If this view is currcof, I hen botaiijjt* are wrong in supposing wheat to 
be a TWMctmt, and it must bo regarded merely us a variety of sEgilops, kept 
up entirely by the art of the agriculturist. We do not see common wheat in a 
wild state, but we meet with tile grass whence it is derived. Wheat 
seem to be a variety rendered permanent by culi ival ion. The opinions of Fibre 
have been supported by strong evidence. Of late, however, M. Godron bai 
published a paper in the Annate da Sciences Naturdles, in which he maintains 
■ not a mere variety of JEgitopt main, but that it is 
a hybrid between the cultivated wheat and the latter plant. This statement 
seems, at all events, to confirm the idea that wheat and l\m JEgtfaps are 
nearly alliod plants, for hybrids arc nol easily produced, except between 
plants which resemble each other closely. This would bo the first known 
instance of a hybrid among grasses. There can be no doubt that the wheat 
and .Ei/iiipa onil.o are conge tiers, and l.lial they exhibit evident marks of 
n semblance. There appears, therefore, to be much plausibility in the state- 
ment of Fabre; and the hybridization spoken of by M. Godron may bo merely 
such as would occur between varieties of the species. The matter is, there- 
fore, by no means settled, and further experiments: are required. 

SEA WEED FOR FOOD, 

At a recent clinirpqe of the New York College of Physicians and Surgeons, 
Prof Dal toti discussed the subject of article* of dk-t prepared in part from sea 
weeds, or Algre, for the use of that class of patients for whom Iodine is 
cated. The Professor showed ant! distributed specimens of the preparations. 
such as biscuit am! clu'Coliite. together with tlie sea weeds which entered into 
their composition. 

He stated that recent researches by Dr. John Davy and Prof Apjohn, of 
Trinity College, Dublin, had proved the great value of many varieties of A lg» 
as articles of nutriment : that they had established, experimentally, the fa 
that they contain the Protein principles f. i necessary for the support of anim 
life, to a greater amount than even the best wheaten Hour ; that they about 
in the phosphate of lime and the flsed alkalies ; and that they contain sui 
quantities of Iodine as should render them very valuable articles of food for 
persons laboring under scrofulous and tuberculous diseases. 

The attention of a firm in Sew "tm\c haVmgfeee^caB.iAVi'CtfawJwfaA, 
'heee gentlemen had formed and buccobsMYs nameA wai, ■Cua'viRft.cK ^wrsrast. 
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articles of diet which should abound in the active principles of these Atgcr, and 
should at the same time be palatable and digestible. For this purpose they 
have selected some of these sea weeds best adapted to the object in view ; and 
after drying and grinding them, have incorporated them with other common 
esculent materials, such as flour and cocoa, and converted the mixtures into 
bread, biscuit, chocolate, and tho like. 

The preparations exhibited are certainly very palatable, and, we are assured, 
are entirely digestible. Their constitution was stated to be such that each 
biscuit weighing half an ounce, contained about one thirtieth of a grain of 
Iodmt ; and that a similar amount was present in tho quantity of chocolate 
required for each cup of the liquid beverage. After some remarks upon the 
composition of cocoa, and the peculiar advantages of a combination of it with 
a natural Iodine-bearing substance to produce an agreeable substitute for the 
cod-liver oil which is so offensive to most tastes and stomachs, Dr. Dalton 
concluded by observing that, although these preparations had not as yet been 
tried as to their medicinal efficacy, the principlo involved in them was one 
which deserved the serious attention of the profession ; and he hoped their 
merits would be fairly and fully tested. 



JAPANESE COTTON AND HEMP. 

Samples of the cotton and hemp raised in Japan have recently been received 
in this country. The cotton, examined under a glass, is not as fine as the 
average of American, and the fibre is shorter and more easily broken. It has 
a fine color, however, and the fibre has a greater number of barbs, so that it 
will draw, with proper handling, into a very fine thread. It has apparently 
a great many natural crooks in each fibre (this appearance may be given to it 
in dressing), which renders it easier to spin and makes a bat of it very elastic. 
From this cause and a natural harshness owing to the number of barbs in the 
fibre, it feels to the touch very much like wood. The hemp is entirely desti- 
tute of any flinty appearance, and possesses a long woody fibre about five feet 
in length. The whole resembles the thin bark of a tree until separated into 
fibres, and is quite stiff; with a resinous sap. 
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MATTEUCCl'S BECENT EXPERIMENTS IN ELECTRO-PHYSIOLOGY. 

Prof. Matteucci, in a letter to Prof. Faraday, May 1, 1856, communicates 
the results of his recent experiments in electro-physiology. He says :— 

I have lately succeeded in demonstrating and measuring the phenomenon 
which I have called muscular respiration. This respiration, which consists in 
the absorption of oxygen and the exhalation of carbonic acid and azote by 
living muscles, and of which I have determined the principal conditions and 
intensity compared with that of the general respiration of an animal, has been 
studied particularly on muscles in contraction. I have proved that this respir- 
ation increases considerably in the act of contraction, and have measured this 
increase. 

A muscle which contracts, absorbs while in contraction a much greater 
quantity of oxygen, and exhales a much greater quantity of carbonic acid and 
azote, than does the same muscle in a state of repose. A part of the carbonic 
acid exhales in the air, the muscle imbibes the other part, which puts a stop 
to successive respiration and produces asphyxy of the muscle. Thus a muscle 
soon ceases to contract under the influence of an electro-magnetic machine 
when it is enclosed in a small space of air; this cessation takes place after a 
longer interval of time if the muscle is in the open air, and much more slowly 
still if there be a solution of potash at the bottom of the recipient in which the 
muscle is suspended. Muscles which have been kept long in vacuum or in 
hydrogen are nevertheless capable, though in a less degree, of exhaling car- " 
bonic acid while in contraction. This proves clearly that the oxygen which 
furnishes the carbonic acid exists in the muscle in a state of combination. 
According to the theories of Joule, Thomson, &c, the chemical action which 
is transformed, or which gives rise to heat, is also represented by a certain 
quantity of vis viva, or by an equivalent of mechanical work. I have there- 
fore been able to measure the theoretical work due to the oxygen consumed, 
taking the numbers which I had found for muscular respiration during con- 
traction, and in consequence the quantity of heat developed by this chemical 
action, and finally this theoretical work according to the dynamical equivalent 
of heat. I have compared this number with that which expresses the real 
work which is obtained by measuring the weight which a muscle in contraction 
can raise to a certain height, and the number ot crortx&£&QiB& ^hich. a muscle 
aq perform in a given time. It results, from ^iJbaa cfcT^jnsOT^^&ak^a&Rk^ssk 



■— tor i* Kuacwhsl greater than ili<- second, and the heat dei i 

the causes of this slight dilhn ■!,'■■■ : than 
Wo numbers are therefore sunleiently in aeco^lauce with each other. 

I have ooniplet ad thin I rtmnifllim by some new studies 011 induced am- 
fcarfim, Uiat is to say. on the phenomenon of this irritation ol 
tact with n muscle in contraction. A great number of experiment!) lately 
nuulc on the discharge of the torpedo, mid on Uie analogy between this dis- 
charge and muscular contraction, have led me toestablish Uie e: 
electriatl discharge in the act Df muscular contraction. The general ew 
la be drawn from these researches ]-, i herclorc, that the chemical action which 

uie* nnuoular contraction doralopea in living bodies, as in t : ..- 
ji a gu.-aTn-1'ii^iiii.', beat, electricity, and vu vivo, according to [he sami 

Aflcnr ma to describe Co yon briefly lhe only one of Hum experiments 

.ii l>e repeated in a lecture, and which prove.) tin: principal fact of 
Ifciwn researches, although it is limited to prove that muscles in an 

, .1 greater i]n;ijitily of curlwnic acid than those in rejiose. Take two 

wide-mouthud glass phials of equal ei», 100 or 130 cub. centims.; pour 10 

..:■'!- of lime- water lean '(v el mux) into each of tin -i phials. Prepare 

tan frogs in the mnnner of (lalvuni, that is. reducing them to u piece of spinal 

thighs, and legs witbout the elaws, which are cut in order to avoid 

I lid in the phiali The cork of one of these phials is pro- 

■ '!li live hooks, either uf copper or iron, on which live of Ihe ; 

■ ■ fixed. Through the cork of the other ptiiid are passed two iron 
wires, bent horizontally in the interior of the phial ; the other live frogs are 
fixed by the spinal marrow to these wires. Thin preparation must bo accom- 
plished us rapidly a? possible, nndluth the phial- be ready at the lame instant, 

r care taken to avoid the contact of the frogs with the -■■■■ 
phials or the liquid. When all is in readiness, with a pile of two or tl 

. i irove, and wiili iin eleetro-uiiignetic niaehine, such us is empluyed 
■ ■■,: purposes. Ihe live frogs suspended on the two iron wire* ait! rondo 
to contract. After thu lapse, of five or six minutes, during which time the 
passage of the current has Wen interrupted at iiik'rvnls in order to keep up 
the force of Ihe contraction^ agitate gently the liquid, witlidrnw On | 
close rapidly ilic pliinls, mat irritate the liquid again. You will [hen see that 
■ linn .water i ontained in tlie phial in which the frogs were contracted 1| 
>i uhiii-r and more lurbid than the same liquid contained in the other 
,1 in which tin- frogj were left in repose. It is almost superfluous to add, 
mtoplete analysis of the air in contact with the frogs accord- 
g to the methods generally employed. 
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SVlBIODB FATTY BODIES. 



II tatty bodies do not possess the same power of assimilation ; some are 
d with an almost inexhaustible facility; with other?, on the contrary, 
. icon arrives at what may be termed saturation ; bo that altar 
the fall)- liody will be found in f* 
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IC li'-ilh- trlis m ■ 1 ! :■ t Ij'.iUh'. dive, poppy, almond, and whale oils. Eng- 
lish cod liver oil, cod liver oil washed or discolored with nlkaliea and charcoal, 
and pure brawn cod liver oil, mora all successively administered by him lo 
One man in good health, and under a regular diet, in doses increasing from 30 
to 60 grammes during the day. By an exact daily determination nf the 
quantity of oil contained in the. fieoes, he ascertained the average number of 
days necessary to arrive nt complete saturation, that Is. wbsn itie whole of 
the fatty body was found in the excrements ; — for poppy, almonds, and olire 
oils, twelve days ; lor butter, whale oil. and English cod liver oil, decolored 
or washed, about a month ; while pure brown cod liver oil administered ibr 
a month, failed to produce miy |>NVL-[i(iblc increase in the (Utty matter of iho 
cicromcnts. Whence M. Berths divides the fatty bodies into iliree classes, 
based on their powers of assimilation. 

1st Cta?,— Bodies difficult of assimilation : — Poppy, almonds, and olive 
oils, and probably all the vegetable oils. 

2d Class. — Assimilable bodies: — Butter, whale oil, white, washed, or 
decolored cod liver oils, and probably all the animal fats. 

3d Class. — Very assimilable bodies:— Brown and pure cod liver oiL 

VIVIPARITY AND OVIPARITT. 

At (he American Association Albany meeting. Professor Agassiz made a 
communication on viviparity and oviparitv, which his researches fa embry- 
ology have thrown great light on. At one time it was believed that those 
animals which brought forth tlirrir youni; alive, hud peculiarities which indi- 
cated exclusive relationship. The progress of embryology hod proved that 
there was no such relationship, and no radical difference behreon viviparous 
oviparous animals. In the family of snakes there were viviparous and 
oviparous genera. The vipers brought forth their young alive, but they were 
no more like quadrupeds for all that. Among quadrupeds, too, the marsu- 
pials, when first born, were carried about by the mother, attached to the nip- 
ple, until they were capable of being born again, and standing on their own 
legs. Placental connection between mother and young was of no consider- 
able Consequence. Sharks showed that — some oviparous, though sharks had 
cot many eggs like most tblics, bur tew and larec in proportion to their size, 
as those of a hen ; some viviparous without placental connection — and some 
with. Yet the mode of development in all three was precisely the same, 

td whs a shark development. There was nothing in it which was allied to 
it of birds in animals. This had a decided influence on class! Qeation. 
There was no reason for ecpuralinj.- liic marsupials from oilier mammals. In 
each group and different class the relation between the modes of develop- 
ment, indicated the real relations of the animals. Animals wuii.-u wore de- 
;d in the same manner were sura to be found in the end to belong 
■ same general division. Ho would maintain this, thai I 
founded on complications of structure must be given up Ibr general 
classification, and confined to the minor distinctions. This was a modiflca- 
" a of the system of Cuvier, but\io trusted flns& -»■ biwiy.'A wi.-swu-nVmjy); 
compelled to depend on eonvpnciAio'na of «™»™ fc* i<sran& «* 
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■ions, bat hare a principle over which there should he no possibility of <Us- 

: -ATION'S IiELATIYE TO THE TEREDO OE SHIP-WORM IN 

AMERICAS WATERS. 
The folluwing Lh nil abstract of a paper recently rend before the Hattaad 
Institute at Washington, by James Janis, Esq.. who has been engaged since 
i ^.ries of experiments concerning the Teredo, or ship-worm, by order 
■if I he Bureau of Yards and Docks. In order to ascertain the best composition 
to resisting the attacks of the (credo upon wood he painted a niniLlu-r «l' 
blocks and boxes with various compounds — some he left unprepared, and some 
partly painted — and sunk them in Elizabeth river at Norfolk, Vil, in the 
; April. 
I commence nbout the twelfth of June to examine Lin- bluiks snd boxea 
I hare never beeu able to discover any of the sninudcula until about the SOB) 
<t June. The examination takes place aa fallows: Tile blocks and boxes are 
taken from their locations ami wiped clean and dry of thofucus and barnacle. 
After a strict examination, and seeing no orifice, I apply a magnifying glass, 
with which Imn over the surface; no hole Appearing where a mlltrjti 
might have entered, I take a One shaving off the surface, and then apply the 
gloss again. About the 20th of June, annually, I begin to discover a minute 
hole ; 1 then cut around the orifice, and see a very small white bulb of almost 
invisible matter. I remove the atom by lifting it on Iho point of a fine 
needle, and place the object under the microscope, where J sec developed the 
Teredo, tho Salt-water Worm, perfect in all its parts, and capable of cutting 
: its subsistence. As soon as the shell-Ash is discovered, the cnuf 
winch protects the animal can be also seen formed around it Daily the animal 
continues to fjrovi ahead — 1 say grow ahead, for these creatures have no loco- 
motive powers; they have neither arms, legs, nor fins, but grow like an 
oyster ; they are a gelatinous substance ; their habitations are only in w0f«L 
As they grow, they manufacture a. calcareous sheathing adherent to the nur- 
mce of the burrow. The animal grows as that envelope of lime increases in 
size: btlt et all times the shell-flab, seems to fill the latter, During the sum- 
mer thej grow from (ix to twelve inches in length, and generally to about 
Vhs of an inch at most in diameter, at Norfolk harbor. The worm 
axcavutcs a tunnel equal to twelve inches in length and three-eighths of an 
;. fetdUmeter; the wood excavated would be more than a cable Innh, if iu 
The body of the worm and its shelly envelope, if in n solid, 
d not be half its contend. What becomes of the wood excavated? 

to place the blinks in the river until after frost ; I liave never 

i: I'overed any sign of the shed-Ash in any of the pieces of wood 

■ after the 1Mb of September. It may bo relied on as to tho harbor 

' liirsupeuke llay and its tributaries, up stream 

jl nfl tontlv ^:ilt. that (he salt-water worm doe* iiui liiitcL 

* *»h of Juno ■ ■ J. ■■•■■' •■ ■ ' :.'it niter a 

f 

. 
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them or the wood is broken, and they die or waste away in their alcoves. la 

the harbor of New York I suppose their development commences some time 
about the first of July. I am not sure, but I believe that they will keep 
developing the whole year in the waters as far south as Charleston, 8. C, as 
well as in all the warm climates, the West and East Indies, Ac. In the har- 
bors of Boston and Portsmouth, New Hampshire, where we have Navy Yards, 
the worm does but little injury. Piles driven for any of the bridges crossing 
from Boston to Charlestown, or crossing the river from Portsmouth to Kitfcery, 
Maine, will not be injured in a number of years ; the worm in those harbors 
is small in appearance, like vermicelli threads used in soups. The damage 
done to piles in those harbors is at high and low water marks ; there seems 
to be a pause when the tide is done running up or down, and at those two 
points only are these animals mischievous in those harbors. It is said that 
they are not as destructive near the New York city side, either in the North 
or East river, as they are on the Brooklyn side or the Jersey side. I have 
seen wood seriously injured on the Long Island (Brooklyn) side ; and have 
been well informed that the piles driven at the different ferries on the New 
York city sides (North and East) are but little damaged, compared to the 
injury done in the Bay betwixt the Navy Yard, at Brooklyn, and the city of 
Williamsburg, Long Island. One thing is certain : all vessels employed in the 
New York trade should be protected from these enemies to commerce. I 
suppose the cause of the worm not developing near the wharves of the city, 
is the great quantity of filth which must run off into the river, and may act 
as poison to the animal. In the harbor of Baltimore, as high as the basin, the 
worm does not appear, and as far down in the harbor as Fell's Point, the 
animal does but little damage. Rafts of timber remain in the docks all the 
summer months, without being injured. It is not advisable to risk a vessel's 
bottom, unprepared, as low down as Fort McHenry; and nowhere in the 
Chesapeake Bay. I believe it dangerous to risk, unprepared, vessels' bottoms 
in any river or inlet five miles from its mouth, that empties into the Chesa- 
peake. 

In the harbors of Boston and Portsmouth, N. H., it is unnecessary for piles 
to bo charred, or to have the bark on, or to have paint and other substances 
on them ; for the timber is secure from serious damage by the shell-fish for 
twenty- five years, and that will be as long as the timber exposed to open air 
will continue clear of other decay. I would prepare or leave the bark on all 
the piles which I should drive in the harbors of New York and Baltimore ; 
for I believe that in a very dry season the worm will develope in the harbor 
of Baltimore below the basin. There have been such seasons. I am sure it 
will be found to be more safe to have all the piles driven near the wharves 
of New York city, on the East or North river, prepared against the salt- 
water worm. In this harbor and its vicinity, it is positively necessary that 
the piles be protected, that is, that they are driven in bark, or preserved in 
another manner as made plain in this communication. 

The bottom plank of a ship unprotected here, and kept submerged one sum- 
mer, will be destroyed. The inside, that \a, t\\^ ^ood. betmxt the out and 
inside surface of the plank, wnl "be n&dte&.to a.\Ksass-«snS& \^ %s$^»rac&fe\ 
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acA although bo riddled, there cannot be seen a hole on the surfaces where 
I nnderacoro the word "enters, 1 ' because writer* say 
that -the wona b*ii into the minute pores or perforations of Iho wood." 
It majr lie bo — these animals may tnlur; but I doubt it, mid I doubt that 
taj au^, living or dead, ever sow one of Uieas animals "excluded from the 

i . kgefc On the surface of the wood exposed there is never a visible 

«tgn of no orifice whilst the wood is wet. Murk this: Iho sixteenth of an 

inrii from where we may say is (be embryo, they have grown to a size in 

I -.'ijual to the distance grim;* ahead. Those animals have a head or 

i anger, two porta working on a hinge, something like small pearl 

it line witters (teeth), that look under l.l iu microscope well adapted to 

rpone, were the substance a eustord to pass through, 

iustend o( il» being, us it often is, a bard piue knot How strange it is that 

■iiurcs will perforate ihu hardest wood ; I often believe that Utey 

barn » power {perhaps a peculiar acid) with which the hardest suostaooea 

■ ■ nod and perforated. 

- destructive- annuals have posteriorly two minute tubular inleta, 

through which the wah r aa ■•- II lis tin- oxygen can he drawn. When a 

Teasel's bottom is examined that has been prepared against the attack of the 

worm, by exposing the bottom to the sun so as to dry it, hundreds of these 

tube* c*u he Been thrust, through the surface, that were invisible when the 

bottom plunk was first cleansed of the weed. It is. to get a supply of water 

■-■■ a them, thai they moke use of their membranous tubular apnea- 

One authority says, Lliey were originally bronchi frora Indiii. I am almost 
certain that the aborigines of this country hud to take their cauoes otri of |ht 
Wider to preserve them from their ravages. These animals, with all their 
destructive powers, never bore through a ship's bottom plank — never paaa 
through it to open space. The empty boxes which I Lave hail in the river 
prove this beyond all doubt: more than one hundred boxes have been 
examined, and not an oritiee to be seen on the inside of the box, 
place of entering on the outside surlace ; all the parts that arc injured oy the 
; re betwixt the oat and inside BiirfaeeB. If two pieces of wood are 
fitted together close, these inollusks will pass on as if it were a suliil blank. 
■ Iho secret agents, the cause of many ships being "in the deep 

(jOKm of I! an buried." So far as 1 have -eeti there is no u-r.iod, bitter 

■ cabbage-tree, that the worm would not attack or enter. 

I have prepared many of the empty boxes by painting them, I 

small part, the edges, bare, purposely to invite attack ; and have Barer failed 

to bore the animal in abundance. I have prepared rods not mure than one 

fourth of an inch in diameter, with dill'i/rent kit.. Is of paints, leaving one end 

bare; the worm would appear at the turd end, and bore on to the oth, ■: end 

■I length. 

■ I with paint have not been ihunagcd, except from the 

■ 

U.v boxes m -iitlu of •" *~ 
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up to the light after the death of the animal, the meandering of the worm can 
be traced very close to the outside, and as close to the inside surface; but 
never passing through into the water, or to open space inside of the surface. 
As they progress through the wood, tbey take care to keep in separate cells; 
and how strange it is, when their mouth-pieces come to an inconceivable 
thinness of the outside surface, or very near one of their species, they "try 
back" — turn from the opening they would cause by interfering with their 
neighbor's habitation. 

Many vessels proceed to sea having parts of their bottoms destroyed, which 
is unknown to the captain, owners, or underwriters. One nail-hole in a sheet 
of copper neglected, having no nail driven in to stop the vacancy, might be 
the cause of the loss of a ship ; for wherever the water has access to the wood, 
certainly there the worm will be found. A ship with a copper bottom may 
be in Norfolk harbor, and her bottom supposed to be perfect; at the same 
time one or two sheets of copper may be o% and the worms may have com- 
pletely destroyed the inside of the plank that is betwixt the inner and outer 
surface. This perforated part of the bottom may strike against a hard object 
at sea, the plank be broken in, and the ship lost. I do not doubt the above 
has frequently been the case. Where a ship's bottom is not protected with 
copper, frequent search should be made for these animals, by which many 
lives might be prolonged and valuable property saved. 

It has been observed by a writer, that these animals do a great benefit 
to commerce by destroying the floating wrecks at sea, and sunken logs in 
harbors. 

In specimens of wood which are left in the river for more than one season, 
there will be found, after the winter has passed aVay, the animal alive in 
many of the cells. There will be seen also many cells without the animal : 
after its death the shell gets broken, and the animal (a mere paste) is washed 
away by the waters. 

I believe I have said enough of these enemies to the commercial world, to 
all foundations requiring piling, and to the wood material generally, wher- 
ever kept in the salt water in a temperate climate. 

In regard to the preventives against the ravages of these destructive 
creatures, I will offer a few remarks. 

Tredgold says that they never touch bitter wood. I tried all kinds of wood 
used in building ; they bore alL He also says, that charring the surface is 
not found to be of any use. He is certainly mistaken : no worm is found in 
charcoal ; it is too pure. The charcoal must rub off before the worm can do 
damage ; a pile may remain submerged for a century, if the charcoal part be 
perfect. Should the charred part be worn off by the ebbing and flowing of 
the tide, and the wood be subject to the action of the water, the shell-fish is 
sure to appear. One great neglect in charring is, that the heat required to 
burn the wood to charcoal on its outside surface will cause a disruption, a 
fissure, that the fire does not reach ; this crack remains uneharred, the water 
reaches the naked wood, and the terrible animal appears. Fill these fissures 
or cracks with hot coal tar, and the piles will be safe as long as the charring 
if perfect, and the coal tar doea not -pasa oft; ot ^ow. tkv^cv\, ^ \Joa ^sskss^ 



2O0LO0T. 363 

with two or three coats of whito lead, white zinc, red lend, tallow, or nny good 
etreog-bodied paint, and the piles would be secure as long w the charring 
ton remain uninjured. Sheets of copper are used by all the mercantile- 
mil naval world as the very beat article, it lusts longer and ia cheaper in 
than any other metallic substance. Iron soon Corrodes and beeutnes 
loose, the barnacle and pea-weed (listen on it much more thou an 
sheets of line hnve been used, but they soon wear away; lead is too heavy. 
Any strong-bodied paint, such as white zinc, white or rod lead, verdigrfcj, 
Rosa's metallic, Edwards's red — three coats of these pniuta will secure the 
bottom of a shipono or two years from the salt-water worm. Three 
hot coal tar and three coata of hot naphtha, applied to dry wood that the 
pores may be filled with the liquid, will beep the animal off, provided these 
■ihatanees are nut rubbed oU so as to leave the wood naked. It is quite pos- 
sible that, altera yeur or two, the paint would become insipid, mid 
hi sheets or stales — li'iuiili:<rly o ■ ■ 1 1 >■■ 1 " .-scaling <>h";" whenever Lhis takes place, 
the wood is in danger. The coal tar and the naphtha may, in a year or more, 
paae off by lieing dissipated, drawn out by the flowing and ebbing tides. B 
is certain, that as long as the above suhsiauees retain their purity, and can 
be kept <m tbo w«-l, Hie wood will ho perfect from the water; and I am aura 
■ .r.not dvvelope it-elf. Hiile-s the water reaches the wood. 
It bu been suggested, that if wood were first saturated with corrosive 
and then well painted, it would lie uu excellent preventive. It 
w'.nhl roost oertainly proteel the wood from the ravages; of the worm; bat it 
would be found to he quite troublesome to saturate the boltom plank of ■ 
large ship before or alter it was put on the franie or the ship. 7ft™ coats of 
white •aw [mini would have tin- wtuu: i-il- •■! tu K ■■•--[ ■ (lie uu in ml I'torii the wood, 
as the poison and two coals of white /.itic |iaint_ 

The bark of all trees, ae long as it can be kepi on, us positively one of the 

i'lii' - lir piles, except copper: oopper is superior to all metals or 

■ubstAuoea known as rogiirds protection from the ravages of the salt-water 

Worm. White zinc paint is superior to copper in keeping the coral deposits 

of the bottoms of ships. The deposits in the West Indies arc in the form 

ition. Tie. trees with their branches, all tubular, and" containing 

in S trfolk harbor, the common barnacle aud often the oyster ire 

deposits. These accretions are great hindrances to the sailing of ships : 

•a a ship's bottom is filled with sea-weed, nr the common barnacle, or 

i.m Hral tor on, the ntllora say the ship is "very foul" and cannot sail 

To preserve piles, I would drive all I could with the bark on. There is no 

danger wltilst the bark Is kept on. The barnacle on pHa does no injury 

:!.-■ limn res are tilled with 7io( eoal tar, or some 

Other substance of equal virtue, such oh tho paints already named. White 

....: excellent to k* ptbc -hell-usd Inn the wood where 

..,.■ the burl; brute" """ I .i.ii.f.- I. ■■rug driven. 

! in. coats of white line paint ale next best to copper as a 

weserrativo against the ravagee of those dostraulivr ■" " 



off of the hot I 
Of tegeUtion. 
fcwete, In J 
the deposits, 
when a Bhtp't 



ANNHAL ill' SCIENTIFIC DISCOVERY. 



TIIE UTILITY OF 13UAN IS" BREAD, AS TENDING TO ArD INTESTINAL 
EVACUATIONS. 
It appears certain tfant constipation is more frequent than formerly. Ona 
great cause of this is our mode of sifting corn, the result of which ia, the 
extraction of all tho bran contained in tlie Sour, when done, as it no 
20 or 25 per cent., instead of 10 or 12 per cent., which used to be the 
removed twenty years ago. M. Mouriol oonsiderS| that in the internal part 
of the pellicle there esists a ferment which renders starch fluid, 
bus Llio property < >f uisivertiUR this aubstunce into sugar, which otherwise 

" tawnWi 



would be rejected by the intoatinoa aa unasaimilable. Thus, if bread in w 
the bran is left ia not so nourishing as brawl which is deprived of it, thii 
inferiority i.s compensated lor liy ipisililies wliicb are important with respect 
to digestibility : it is also mom r;ipi<! Moreover, whether fremiti 
properties, of hy a mechanical effect of the ligneous matters which it con- 
tains, it has the effect of increasing the peristaltic movement of the ii 
:i:i'l '■'■:!•. i !■■ 1 1 1 ,- il' •li.li.'iij thris t-f MiuiUwi-s. Bran lias at all times < 
timable advantage over medicinal drugs: it does not fetigue the digestive 
organs, and frustrate (he intestinal eon (Taction, wliicb is, to the degree 
desired by nature, necessary lot the '■■ ■ fkritj of the functional Finally, it 
has no^ the diaadvantnge of medicinal substances, of losing its efficacy from 
habit, and thug requiring increasing doses to keep up its action. Liebig saya, 
that the separation of bran from the Hour is wilier injurious (Ian useful to 
nutrition. In many parts ol' iriiKiiiy, and almost all over France, the pea- 
santry uac the bran with the flour, and there arc no peoj 
is in a better state. It ahould be remembered, too, ilnit by using unl-oltod 
flour for bread, we increaae the product at least a tilth or sixth. — Journal de 
Chimie Medicaie. 

MOBTALITY EKOH CHLOROFORM. 
Itappeara that the monnliiy in the Loudon ho.-pitals Luis increased since 
the introduction of ellieriaiiioti from 21 lo .i'H percent.; or, to vary the ex- 
pression, instead of amputation being fatal in ;i less proportion than 1 in 4 of 
One operated upon, it now proves fetal to 1 in 3. Ia not so enormous a 
sacrifice of life too high a price to be paid Ibr ana/si he>i a. oven granting that 
this cannot be otherwise obtained with perfect safety? Ia life lo bo ln-ld as 
nothing when compared to pain? — Mylicttl Tour* and Gazette. 

OS THE CAUSE OP THE PLCID1TY OF TIIE BLOOD. 
One of the rnost. valuable papers brought before the British A jm a lfl t u ta it 
ita last meeting, was one by Dr. Richardson, on tLia cause of the fluidity of 
the blood. The point of Br. 11. 's resent', la.-- eonsisted in iln? discover)- of the 
volatile alkali, ammonia, as a constituent of the living blood, and its escape 
from blood abstracted from the body. The author related a long aeries of 
demonstrative experiments, all proving not only that manonis 
the blood, but tltat upon its presence ttve w&ftJBfcj ifl ft* «umia,o\A 



of I'l I, depended. The peculiarity of this dOH» 

lity of Ihu blood is, that it explains tin. diflor- 
ent hypotheses which have previously been offered on tliis question, and 
in how fiu- these hypotheses, have approached or fell short of the 
truth. In concluding his paper, Dr. Richardson pointed out. thai urnqoota, in 
combination with carbonic add gas. is a constant constituent of the air 
expired; in the breath. The presence of ammonia in the animal economy, and 
Lotion in respiration, was of interest in that it connected more closely 
the limit that exists between the animal und vegetable worlds. But the sub- 
ject wits of the greatest importance in relation to the causes, the nature, and 
the treatment of various diseases. 



ON TIIE IT Or AH ATI OS OF OYSTERS. 

Mr. T. C. Eyton, iu n report to the British Association at its last meeting, 
on tie ■; ■! the British shores, suited, that he had found, 

I awoof three oysters, on a rough calculation the number of 
was about three millions! they were semi -transparent, with two red- 
dish elongated dots placed on each side, Leliind the cili.'e, which were in 
.:> motion, and they are exceedingly tenacious of lift. From observ- 
ations made, it appears that ihe mouth might l".- advantageously altered in 
many bods, so that tiie markets uiiflil ho supplied throughout the greater part 
of the year. The depth of water is tho chief cause of the different time of 
spawning. The common opinion ihat oysters spawn in masses is erroneous; 

Pfcr the benefit of oyster-ester*, it appears that they are h -' 
of shallow water and at the entrance of rivers, as they feed quicker in such 
ON TOE DICBOIOUS CHAEACTEH OF THE ROTIFER A. 
Mr. Gossc, in n conimunieatiou to the Boys! Society, shows that Khrenberg's 
conclusions respecting the hermaphrodite nature of the Rotifera are not homo 
beta. In 1848, Mr, Brightwell uunounced bis important discovery of 
separate sexes in a Rotili'i-f>n.> annual, pliicl- named Aiplanrhna. The diuecious 
character ha* been Subsequently extended from B species to a genus, and from 
the various analogies which have been discovered between I hem and Other 
animals, Mr. Gosee assigns to the Rotifera a zoological position among tho 
MMastfc 

L'liniOlK ANATOMICAL COLLECTION. 
M. Serlies, of the Jnrdin des Plantos, Paris, availing himself of the oppor- 
tunity which the War in the Easl afforded of collectiiur a great variety of 
types of human heads, until now oDrapneentsd in the museums of Europe, 
directed the persona in charge of the French Hospitals at OoMfeWtiMfjltto 
make tho desired collection and send it to him. These heads were preserved, 
just as they were suverod irom the body, by means of I 
covered l>y M. Eton, of Paris. Tho uroorM « 

■ :r. ,.„ll, m, 
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which flowers of sulphur have afterwards been mixed ; and secondly, after 
the earth has been placed around the object to be preserved, in pouring over 
the earth a certain quantity of chloroform. The case must be in lead and 
hermetically sealed. An interesting fact connected with the process is, that 
it is not only useful in preserving dead bodies in hermetically sealed cases, 
but after remaining a certain time in this preparation, they resist the action 
of the atmosphere. 

ARTIFICIAL PRODUCTION OF FISH. 

M. Coste, the French ichthyologist, communicated a curious and important 
fact to the Academy of Sciences of Paris in its last sitting — namely, that in 
the cisterns for the artificial production of fish which he has established in the 
College de France, a female trout produced by the artificial process, and aged 
two years and a half; deposited in a few days 1065 eggs, and that they 
were fecundated with perfect success, and with comparative little loss, by the 
milt of a male trout, aged nineteen months, also produced artificially. This 
is the first instance on record of artificially-produced trout having reproduced, 
and having done so, not in a river or stream, but in a mere cistern in which 
the water is only renewed. 

BRINE A POISON. 

M. Reynal, of the Veterinary School at Ayort, France, has communicated 
to the Imperial Academy of Medicine the results of investigations upon the 
poisonous properties acquired by brine, after a considerable length of time, 
in which pork or other meats had been salted or pickled. The poisonous 
properties, he states, are acquired in two or three months after the prepara- 
tion of the brine, and its use then, mixed with food for any length of time, 
even although in small quantities, may produce death. A simple solution of 
salt in water, after the same length of time, does not produce the same effect 
The poison acts as a local irritant, exciting violent intestinal congestion and 
inflammation. It likewise increases the secretion of the skin and kidneys, 
and exerts a direct effect upon the nervous system, giving rise to trembling, 
loss of sensation, convulsions, &c. 

VIVIPAROUS FISHES. 

At a recent meeting of the Boston Society of Natural History, Prof. Agassiz 
stated that, a few years since he had described a new family of fishes, 
Bmbiotocoidce, in which the mode of reproduction is viviparous. He had now 
to announce the fact, that, in another family, and one well known, there is 
likewise viviparous reproduction. He had recently been examining the 
ovary of the common haddock, and had found the ova already passed the 
stages of segmentation. He had not yet been able to examine them during 
the latest periods of development, but he had no doubt that the embryos 
were developed within the ovary. He thought, however, that the young 

^ht be brought forth in some kind of an envelope, and thus escape observa- 
In the cod, whiting, and American \iske, \h& QN^^^^a&xa^sc^ 



[MBit whs informed i-i I 
wbrj uv] -■■ ■ ' -peeiuieus if i which this discovery was mode, 

ippoaed lhat the young were Ebrn> I 

AgaMix hnil been eudea curing to find homologies of development in 
oil BOiioala of the rettebnUd typa, and had succeeded in tracing tliem ao far 
•a lu be able to distinguish between vertebrata und invcrtebrala in the 

uirlicst iiffiiT of development of i ! gg. 

'■ - i.l. -; l t remarked llmt every new instance of ovarian impregnation 
waa of great importance. The most recent researches go to prove IhjM the 
lain ill fluid comes in direct contact with thu ovum, ami perhaps enters into 
its substance; but in Anabieps, the ovum is surrounded by a membrane 
which would tend to prevent an/ such entrance. 

Pro£ Agnnnit observed tint he considered tecundotion us a aeries of acta 
nlber than a single act. In Cheloniana, the circumstances under which the 
eggs, arc developed, would lend to the inference that an Impulse ia first 
received from the male, and then that four successive copulations in lour suc- 
cessive years, twice a year, are necessary before segmentation take! place in 
In the haddock, ovarian gestation lias this physiological impurt, 
a - that what is a normal condition In one animal of a certain type, 
may be abnormal, and occur only exceptionally In another animal of the 
same typo, as in man and other of the higher forms of vertebrata. 

iusTKUirriON of American tuhtxks. 

it meeting of the Doetou Society of Natural History, Prof. Agaaaii 

L that lie had been engaged in an investigation into tho Geographical 

Etttfen of (lit Turtles of this eountiy. For a correct dcterroinstion of 

io dim; rcnoes, it became necessary to collect specimens from all parts of 

e country as extensively as possible, and he thinks he has oW 

mens of nearly all the. species existing in Nui'Mi A riea. and that he has 

ile 10 trace their geographical distribution very completely. The 
■ which be has arrived show thin Cent ■■■ liichfaaro 

hi'i-ii ni[,|Bj.inl identical ilimughout their whole geographical range, are 
now demonstrated to lie really distinct ; whilst others which have been de- 
scribed as diliereni species, the young alone ia some instances having served 
for description, have iieen found to be one and the same. lie particularly 
™IIed attention to the danger of describing species solely on theoretical 
grounds as dilferetil because they inhul.it diilercnt parts of the world, or as 

(rom general re* blanoaa. ftmioril and Iiibron in tlioir wortt on 

H<'t'|i><!i>](>gy, and other*. Imve ItteCDpted Io lilnilllQi nmlllll llll 111 of differ- 

. n without sufficient authority. Prof Agassiz had taken particular 

pains lonncrulro al>out tho Sphagis or Lettm in ftJUSMi 

R , at [ndiea, northward, and which has been taken at Oflpe Cod, 

... ,i I. :. been said to inhabit the Mediterranean, but after a thorough 

linaasslliialliii seven or eight instances recorded of Its 

*»' Salem ruruiauaa an onort ■ 

i West Indies) aasj n i of tb* 



•bated, th, 
diatributic 
•antanedi. 
the count 



868 ANNUAL OF SCIENTIFIC DISCOVERY. 

TimKot Ocean, which have been considered the same. Holbrook describes tbe 
Tryonix of Georgia as ft-riating in the Northern Lakes, and he traces the exact 
course by which it could ascend along the coast and up the Mississippi river to 
the lakes. But Prof Agassiz finds that there are four different species in the 
United States, three of which are to be included in the one species of Hal- 
brook, and that each species has its own limited locality. 

The Chelidra, or Snapping Turtles, have the most extensive geographical 
range of any of the chelonians. The snapping turtle of Massachusetts is found 
in South Carolina, Alabama, Louisiana, Missouri, and even at the head waters 
of the Osage. 

Of the family of Emydae, E. Blandingii is the true type. The swimming 
Emydae are either southern or western species; there are none in New Eng- 
land except those which have only a limited power of swimming. 

Emys Oregonensis was described by Nuttall as existing west of the Rocky 
Mountains. Prof Agassiz doubts its existence west of the Rocky Mountains, 
because no turtles have been found in those high regions lying between the 
Rocky Mountains and the Sierra Nevada. Upon the Alleghanies turtles have 
been found at a height of eleven hundred feet only, and there are no indications 
of their existence above this height. He has had two specimens from localities 
east of the Rocky Mountains, one of which was brought from Minnesota. He 
thinks Mr. NuttalTs specimen must have come from this side of the mountains. 

Prof. Agassiz concluded that there is no general law 'regulating the dis- 
tribution of the chelonians of North America. They are distributed through 
four grand divisions of the country, a north-eastern, a southern, and a Pacific 
range. The facts of their geographical distribution are now well established, 
but the reasons are by no means evident at present The probability is, that 
different individuals of the same species of animals are adapted, by peculiar 
organizations, to different climacteric influences, and that there is no general 
law of distribution for which physical agents can account 

OBSERVATIONS ON DEAFNESS. 

Granville White, Esq., communicates to the New York Post the following 
observations on deafness: 

Many years ago, while pursuing an investigation of a psychological nature, 
we obtained the discovery that the sound which is produced by inserting the 
fingers within the ears, or by covering them with the hands, is occasioned by 
the circulation throughout the body, and is conveyed to the hearing through 
the hand. Should another individual close our ears with his hands, the rum- 
bling sound which is obtained proceeds from him. No lifeless body can pro- 
duce the same, unless it acts as a conductor from the hand or person who 
supports it Hence it may be detennined, by a reference to the organ of 
hearing, when the blood ceases to flow and life becomes extinct. 

By inserting a cork within the ear — ^inclining the head for the purpose — 
with no other support than the ear's orifice, a very slight sound only can be 
obtained, which is caused by its contact with the sides of the orifice, and 
thence conducted to the tympanum; but, by pinching the cork with the 

'vtb, the buzzing will be increased to svx&i an <sxtaK& *& \k> tx^a^^soKassssN. 
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« of ihti truth of (ho theory. The same rambling is sometimes observed 
in yawning ; oftener, bowevw, when the yawning organs act with the mouth 
dosed; also, to a slight extent, in swallowing. By Ihe actios of these organa, 
the curve* of the avenues to the drum become distorted — lose their uatural 
(bnns— and the sides of the orifice- ere thrown into its own funnel, which eon- 
dnebj the sound. We cad, at pleasure, produce the buzzing by a contraction 
of the muscles in the region of the ear, deforming thereby the channel to the 

Being fully satisti.xl oi the validity of this theory or the sound of circulation, 
aiir! aware (list many persons, partially deaf, bear an incessant rumbling. I MB 
is oacaeionc'i! by ni(>llbnijati..[i of the orilice, or funnel to the 
-the projection of its sides causing the obstruction of other sounds, 
and conveying its own buzzing of circulation, the same as (him the inserted 
Sogers. An excess of ear wax may, however, produce a similar effect i'.r- 
■obs of deficient hearing can learn whether it is an oritlee defect by the 
expansion therein of a pair of small pincers. 

ACTION OF SUGAR ON THE TEETH. 
M. Lurez, of France, in the course of his investigations on the teeth, has 
arrived at i ->>ii3: — 

: . from either cane or heels, is injurious to healthy teeth, 
■. immediate contact with these organs, or by the gas developed, 
owing to its stoppage in the stomach. 

2nd. If a tooth is macerated in a saturnted solution of sugar, it is so much 
■tared in the chemical composition that it becomes gelatinous, and its 
mantel opaque, stiongy, and easily broken. 

3rd. This modification is due. not to free acid, but to a tendency ol sugar 
to combine with the calcareous basis of the tooth. 

OS THE UNITY OF THE BUKAH RACE. 
In a discission which Incidentally arose on this subject at the last meeting 
of the American Association, Prof Agassis made the following rvtruirk- : -- 
lie regretted that this subject could not be discussed without seeming to 
involve a religious prejudice. Hut he was bold (■■ 
■s exist between the races of men, greater than do exist between 
>f different species. Take the family of monkeys, our next cousins. 
'S constitute n lamily — all monkeys abating the same structural 
capabilities and propensities, even as men share theirs. The 
y is n unity, even its the human family ia — and no more so. I 
udeaird (he. unity «f t!# human .'■ ■: ■..] t insist 

1 unity is recognised in it- > mil moral 

ic three points of superiority ovor all other animals that non- 

untty. Ami re hi fee <"■»'.> unity in the monkeys; 

. in-i". ■ 

-y, la so different train tho 
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Now between the races of mpo there is n greater difference than between lie 
Orauir unJ llie Chimpanzee. t'i>r instanrc-. nature wMom cause* Uie relallTB 
position nr lha Upper and lower teeth lo differ in (he individual? of the sanw 
genera ; yet tho teeth of the races of [ueu do differ more than the leMh at 
these two genera of monkeys. That word species very much distracts n&. so 
loosely is ii used. Let us not quarrel abaci word* however. Let uaM-idv r>m. 
scioiitionsly the differences het ween the races, and when they are found to he no 
pri-;tt It: • ■ ■ i-iics ].i-itively could i.nt. lie tlurivcd from I In/ nrlier, tli'n U i.-. T i »r.- ■ 
enough to enquire how they orisinated. In immediate prospect, however, 
for our investigation is the m of the natural bounds of the rapes, 

There lire liicta enough in the u world to justify the expectation that vt 

may thru ilud that there were endeat and repeated origins for men. 

i:\TliAOUDIXAEY FLIGHT (ye "TIB CARRIER PKiEON, 

In 1'- ". > ... tin- fliii ut" October, >ir J,i io*= desjia tilled a young pair of 
pigeons fruni Assistance Bay, a little to west of Wellington Sound, and 
on the 13 th of October, a pigeon madi. ..js appearance at the doreoot ia 
Ayrshire, Scotland, from whence Pir John had the two pairs of pigeons which 
lie look out. The distance direct between the two places is about 3000 
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ASTRONOMY AND METEOROLOGY. 




discovered is 1856. 

The number of planetary bodies liclimginit in tho solar syatem has been 

Increased during (he past year, by llie discovery of lire new asteroids. Tho 

ber or the aoteroida at present date is forty-two. 

Tlie thirty -eight 1 1 asteroid, appearing as a at;ir of the tenth magnitude, 

■ discovered by M. Chncoruac, at Paris, on tho 12th of January. It 

lis discovery to tho French Academy, M. Loverrier 
i that he was now ouiivinood that a large nmniier or small planets 
n Mora ami Jupiter, and tliat before 13G0, probably aa many as 
d will have bel'n detected. 
a the 8th of February, M. Chacornac also discovered the SOtJi utetold, 
is Bth magnitude, and has been called Ltrtitia. 
-■: March, M. Goldschmidt at Paris, discovered the 40lh 
It appears as a star of the S-lOth magnitude. 
| HH Rd '•■!" M'')" ■■'■ SoldBOhmUt discovered the 41st asteroid, Pn/ihi,., 
"the ll-12th magnitude. 
e 23d of May, [he 4 2d asteroid. hit, wan diacovered by Mr. Poyson, 
of the Radeliffe observatory, Oxford, England. It was then rather brighter 
than n star of the KiiIj magnitude. 

ON THE Oltt (t IN A L ASTEHOID TLASET. 

In n paper rend to the American Association, Albany, Professor Alexander 
guoeinelly re- » tilted the principal features of hi" hypothesis advanced lost 
is. that there was originally but one planet between Mara and Jupiter, 
.. [ ,■■ r I,.- ordbnuy RmK, lajutuxlinMtng doselj Hi n sphere, 
» shape much Bke th*l " r " 1 "ry thin wafer, tho eounloriul diameter 
Mormons in comiiarison with the polar. In one rlii Wnfnrt tmi •■>( It* 
il (linriii't-.-r he ndfl DM of rlr.. BUM of 0M planet derived from • 

I..., , f ;,;■■ : I " ■■ I 

i.' iifliuliir ln-jKiili.-.-iH. Four dilii'i deti nutiona were, however, given 

Lin il.nt ulnvii iri.tn'li'il id- mM BKW Ml ta relations 
e most consistent with other nd Independent results, 
r method of «*»*i«s n i( the equatorial diameter consisted, m beAra, 
■pnn of the velocities of theee eiterokla 



ANXl'AL OF SCIKHTTFIC DISCOVERY. 



■ iin.iacli .most nearly to i 



■ ii- (bBowi ■ — 



\ ;■'>."■' 



Equatorial diameter 1 «>*♦*, 

The polar diameter mutt have been very small, as it was independent of 
IV ilmillj With a density equal to that of the earth, it would ho only 
about Bj to llj mill's. No less thiiu eleven facts were sttl 
hypothesis would reconcile. The recently discovered asteroids had the pas* 
tion of their orl.ils represented, and the inclination of the nrbil o" 
pbuiet was deduced new, and found to be about 1 deg. 20 niin. 

THE ASTEROIDS. 
Th? following pripcr has bo™ communicated by Daniel Taughan, Esq, of 
Cincinnati : Of the planets already discovered between Mars and Jupiter, 
:: an eccentricity greater than j» s . nor less than Jp 
nt'llii-ir mean distJinco from the nun. In the orbits of the eight Inrjte planet" 
tyatem, the ratio between the least and greatest occenlriciiiea at a 
little ore* thirty. If we leave out the orbits of Mercury and Yenua, th* 
v. ill In Nearly eleven. In tho Saturaian System, the ratio of the least 
greatest eomniri.it its exceeds 20, while in the asteroids, which 
timet as many members, the ratio is less than four. 

The total absence of orbits of small eccentricities in the asteroid*! region, it 
■ ■ ili.it these small bodies originated in the destruction of « pri- 
BUM Stan* by osakinjga] fiaroe; anil neither this, nor the hypo! hew rf 
Olbers, can account for the great inclination to the ecliptic of 1 
Pallas, Eupbrosyno, Phoeea, Hebe, and Egeria. An impulse capable of 
deflecting any of tlie fragments of a shattered world 9B degreei 
plane in which it previously moved, ahoold have imparled a " 
to those fragments which were projected in the direction of its motion at 
e of the supposed catastrophe. The fragments tlirown in an oppo 
direction, wilb the same f>rce, should, at their perihelia, approach as cloai 
a tho planet Mercury. Had tlie asteroids been produced by 
destruction of a single world, the ellipses which they describe should rxh 
tliacrepancy in sise and eccentricity, and should intersect 
orbits of tlie nearest and most distant members of the solar system. 

These difficulties' can lw only removed by supposing a collusion of I 
planets once occupying tho region lieyond Mars. In such an event, it la i 
dent that thefragments of both worlds should lly into space, in a 
dicukr lo the line in which both moved, when the terrible encounter waft 
hand. The fragments should, accordingly, have the magnitude and 

now orbits confined to a very limited range, but would be per- 
mitted to deviate, to the greatest degree, from the ecliptic, or from the 
of their primitive motion. It is probable, that so violent a mechanical i 
wuutd pfVAHt beat enough to bring the fragments into a nuili.n 
Tlero is reason to suspect the existence of two groups of 




m of his (Saturn's) satellites, it would seem that there if re 

■ ii.ui Titan, and Tor two others between Byptofcn and Japetus. 
IT these vacancies are Dot tilled by future discoveries, they must afford strong 
grounds for believing, tlmt two pairs of secondary plane la have been destroyed 
.; noSiaicma, and converted into two groups of asteroids. 



PARALLAX i 



1 THE FIXED STARS. 



M. Strove, the astronomical director of the Pnlkowa Observatory, Russia, 
itt his recent iiiiuuiil report says : — In my astronomical pursuits the parallaxes 
■'i i ■:■..,.■ :;..■:, . ["■■:. ruiiieiii part during the hat yeM, and I lldnk 
I have made u considerable progress in these researches. Now that the 
methods of observation are entirely fixed, I am quite sure that if there is a 
differenco of parallax of 0""1 between any couple of stars situated at a dis- 

ess titan G' from another, four observations made at the b 
maxima nud minima will ho entirely sufficient to prove its existence and to 
define its amount; witliln very narrow limits. 

A short review of my observations shows that ;. Cussiopc-ue has a parallax 
of moru than O'S, n Cassiopeia; of more than Q'% and CaneUa of between 
to'- 1 and 0*-8. For all these eases, the results obtained by the angles of 
position agree remarkably with thosu furnished by the distances. 

The observations of other stars, namely, of a Tnuri, n Atjuila?, a Andro- 
meda:, and ■ Coasiopeue, are about to be dosed; but to guard mo against any 
pre-ooi'uiiatiuu, uut ovtu thu first step has been made for the reduction of 



RECENT OBSERVATIONS ON THE SCX, 
It. Leverrier, in oOuring a Beries. of tables relative to the sun at a recent 
meeting of the French Academy, rcinurked, theory alone does not suffice 
to represent the total of observations made during the lust century, Ml oven 
if account, bo made of the influence of all the known mosses of our planetary 
system. "1 think I havo ground to ooaolnde," nays Leverrier, ■ iliat 
besides the movement whose cauw is known to us, the aolor perigee under- 

PoscUlHtion whose amplitude l.i N, ami the period tit! 2-3 yearn 
sgt.do not sto[i i'i i ■•■:-■!■, : linos uf 1703, 1601, and 1844, bat 
besides the intermediate iJeUrnilnatlona, it. will be seen thai lbs) 
equation of the centre also presents u slight MOOJat variation , and 
.hat the secular variation oft lint element cannot be entirely produced 
lasses at present admitted into the reckoning." 



nnsrciiv.vriONS on Saturn'. 



a late meeting of the American Academy, Mr. W. B. Bond exliibited 
« diagrams of the planet Saturn, and mentioned various facts concerning 
namely, that the inner edge of the rings is constantly approaching the 
let Itself; that the ball is seen through the rings, which are consequently 
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bluish. He also mentioned (lint the shadow of the ball upon Ibo ring m h 
Ben mi both Met at It, being on one aide rather faint, but on the other qoJ 
decided This anomalous appearance he first noticed in October, IS6J. a 
as j-ot he could give no satisfactory explanation Of it, nnr of the aingnl 
shape of the UUriow, the OOtrfeiSj of which was towards the bnlL insm 
Of from it, as it might be expected to be. Hi* observations were mud* wi 
the gre.it Cambridge Refractor in tfio jean 1853, 1S5J, and 18B6. 

Prof Pierce, at tin- ■ r 

lion of Saturn's ring, observed, that the analogy betwc a 
and the l*lt of the asteroids, was wwthj of notion. It was to be m 
hered that in order to have Saturn's ring remain continuous and flattened 
into so thia a sheet, the radial or vertical tide in the ring produced by It 
satellites must be neither too large nor too small. But if the solar syste 
were formed according to th': nebular hypothesis, the tides in the rcovaimc 
mass, aTicr the formation of Jupiter, must have been, from Ilia great lisr 
extraordinarily great, and have produced a different sort o* ring at tbe 
distance of the asteroids from those produced for the other planets. 

Mr. Vanghan observed that the orbits of interior planets would rettdi 
those of exterior ones circular, as grinding a stopper in the neck of i j* 
nodend it circular. 

OS THE XKBL'LAR HYPOTHESIS. 
Bh following is an abstract of a paper read before the American Astoria 
lion, Albany, 1856, by Prof, Alexander, on the above subject: Prc£ A 
observed that this hypothesis had long borne the reproach of atheism, but bona 
it unjustly. It is not necessary in this hypothesis to substituo blind force t« 
intelligent amuigeraent. Any theory must fiii! which would substitota SI 
thing for God's wisdom and power, Go back with thia theory to a perl 
so remote that even geology never dreamed of it, and oak hi 
that a gaseous ring rolled itself up into a world so exactly adapted in I 
length of its yean and its days, its seasons and its physical constitution, 
the abode of intelligent racea7 How did it happen, ho asked it reverent 
but because God reigns from everlasting to everlasting, and because God 
true? Laplace's hypothesis is no more atheistic than the law of gravity. 
has been, it in Inn 1 , cnoruiou.-ly abused ■aid made use of lor atheistic pu rpow 
but wo have yet to learn that what has been abused is thereby made until 
and we fcholl be slow to take that lesson on the bare authority of llxjae n) 

opo ii- own showing, are but the descendants of monkeys improTed. 1 

the foundation of Laplace's theory has been knocked away ftt 
under it; that the nebulas seen by llerschel, hy which the hypotheris * 

i. nil resolved by Lord Rosse's telescope. But U 
But suppose it were, does it fellow that when the tiling 

the thaorj Mil »*n BT Columbus started tor the Weak 
World in ...uli.lriii ex i n-rtjir.il m ui' niicliinc I ho Indies; did be. became 
ig! If we reason as tbaei 
■ of iivWul.i- aay ti f n& the nebular hypothesis, wo muit k; H 
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■a comets and the nodiicnl light, and the phenomena seen Ht the eclipses of 
tbe mil, prove to us that there is nebular matter about our solar system. 
we do not serve the cause of truth by condemning so beautiful a tlieory 
unheard, and giving It tho ume of atheistic. Prof. Alexander thought that 
Laplace himself died believing in Ik [«rBonal Doit}-. Ho tiieu proceeded to a 
discussion of tbe relative densities and distances of tho planets, and from these 
and other phenomena draw, by mathematical reasoning, confirmations of the 
hypothesis of Laplace. 

ON THE SURFACE OF THE MOON. 
Prof. Phillips, of Kngtand, iu the oonrae of some remarks at the last meet- 
ing of the British Association, on the Lunar Mtnmtains, observed that dally 
axperionee showed that the more their telescopic power was mcriei^d, the 
leas circular appeared Hie luiisir craters, and the less smooth tbe surface of 
All was sharp and irritated — a perfect representation of its past 
lii=iiiiy. i iu tbe modi mooted question as to there being traces of the action 
of water on the surface of the moon as now presented to us, the Professor 
■aid that at one time he believed that there was no trace, of water to be seen, 
but he eoDiessed that more recent observations, particularly those made with 
Lord Rosses telescope, shook his belief in that opinion. 

At a subsequent meeting, (he subject of the physical character of the moon's 
•irfaco being under discussion. Prof. Phillips commented on the continually 
growing exactness with which tho telescope was applied to the delineation of 
lbs lunar scenery, which, to inferior instruments, appearing smooth and even, 
d itself to more powerful scrutiny as altogether uneven, mostly rugged 
i, deeply cut by chasms, and soaring into angular pinnacles. The so- 
r (hi* scrutiny, appear destituto of water, and their surface, 
r low angles of inci'leiif tighr, becomes roughened with little points and 
t enters, or undulated by lung winding ridges of very small elevation, 
le to tbe gravel ridges of Ireland and Scandinavia. On the question 
■ and in other ways raised fur ilircu--i.ni. whether tho moon, now devoid 
a tho face she presents to us, contains traces of anatn 
t. Prof. Phillips called attention to tbo numerous straight rifts and 
" Rillen," en the Hermans call them, which, to clear telescopes only, 
■■-i/thc lunar land. And turning to GoBBendi, 
which, in connection with Mare Homorum, had been Plotted 
» himself for his survey, according to tho system adopted at thu meeting of 
Inn Association in 18C3, bo described its long encircling wall, broken through 
Inwards Mare Ilumorum, duplicate in one part, crossed by three deep narrow 
elcfi* in another, and partly tateaTUpted by a great oval craterifonn appendage, 
■i down or deficient on thu side against tho great crater of 
Here, enooMtrtttttg hi, or diverging from, tho smaller crtKeriliirm 
it only with good instruments, many branching ridges 
mt Lire inmdi thu small crater, and whoso estre- 
uf fiassendi. If those are 
' in i.r. <| ■ > hi from the smaller crater, their 
lion, their slopo will be 
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towards it; sni this is a test which, perhaps, can be accurately applied 
this situation, by careful]; delineating the bIwwIowb which fall in morning a 
evening from the lofty walle of the crater. 

Mr. Naemiln, en the question of am-ienl traces of water in the moon, ma 
tained. the negative, and expressed hia conviction that all the appearance* 
sometimes relied ou for t: . . licahle by oonsdwmtkiiia c/ 

the peculiar diameter of the old volcanic operations on the ma 

80 LAB 6F0TB. 

The following is an abstract of a paper communicated to 
Association on tho above subject, by Dr. Peters, of Denmark:- 

Jlis conclusions, lie said, were drawn from observations made in Naples, h 
tlie year 1815-6. He and hia collnborateura hod computed eight hundrt. 
and thirteen helingraphic places of two hundred and eighty-six spots. The; 
hud ascertained that the spots were not invariably attached T" the m 
(ace, but that they had motions of their own. These motions were a gi 
* tendency lo move towards tho equator, and where a new spot broke cot in 
the noighljorhood of another, the old one moved away from it as if it w 
pushed away. New spots generally broke out to the east of old ones, i 
hud a motion towards the west, nnd the motions in longitude were tar m 
QOBaUeabls than those in latitude. These motions were in some instance 
the rate of three or foul- hundred miles in an hour. Two lones of tliff wn'i 
surface were particularly fruitful in spots; the maximums occurring at the 
parallels of 21 degrees of north latitude, and IT degrees of south, InsUnca 
bad been noticed in which spots reappeared after an interval of tw 
hundred days, although there was one difficulty in determining this accurately 
arising from the uncertainty of the time of rotation. Sin™ spots al 
invisible points at the exact moment of their origin, tliey could 

.-.till lied. 

Tlie lint indication which the telescope revealed wits n sen 

i in the luminous layer. To this succeeded a small spot, which 
mpidly attained its fall size — almost always in tbe course of a day. They 
remained in this, the vigorous epoch of their life, with a well ■, 
bra of regular and rather simple shape, for ten, twenty and sometimes) a* 
But at last their time came. Their margin had always be 
slightly notched, and scan the notches grew ominously largo and deep, pes 
trating far into the mystic realm of darkness, while hostile columns of lag 
arose as if by magic, occupying Lhs centre. Deeper and deeper grew I 
Invading notches, until, at last, electric Hashes passed between Wo of the OX 
prominent, across the disc The victory was gained, the centre pierced, a 
■I "I into two, after which it was very easy to cut it up in drti 
Dr. Peters explained these facts, by the assumption of volcanoes ftndtos: i 
gaseous matter which parts the luminous covering. All tho world k; 
the sun is supposed lo have, at least, two atmospheres, tho one oej 
dee dark but supporting anotlior which is luminous, and which so 
tlw £#!it anil he.it which we find to very toiivonient. 
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.UOBABI.E IDENTITY OK T1IE SOLAK FACUL.B WITH 

001 I> I'ROTrriSEItANCES SEEN DURING A TOTAL 

>i: OP THE SON. 
The following paper dm been nod before the Eloya] (ElngUab) Agronomical 

m eminent Russian astronomer of Moscow: — 
In an account oftlio total eeli|>~e ..f rhc 31111 of August 8, 1850, observed M 
li:rn.liil:i. M A rag/i Uirew cut a conjecture relative to the possihle identity 
ot lie solar taeula: with the red protuberancce seen around the margin ot' the 
the occurrence of the totality. M. Schweiter was induced by 
■ .■ to institute a series of observations of the solar fecuhe 
■.' - 1 ■■ ".-i 
their appearances to bo carefully executed. The observations were made 
with a Fraunhofer instrument of 3 3 inches aperture, and 0, ningnilying power 
were commenced on the Hth of July, and were continued till 
ijmc time after the occurrence of the eclipse. By comparing these drawings 
with the accounts of the protuberances seen during the total eclipse of July »8, 
II. Schweizer shows (hut a remarkable analogy exists between Mi. lagti [ 
.'1 (hose to which the drawings relate. Thus, witb respect to 
the book-s hoped protuberance, -fiiibr all observers of 1 lie eclipse on the west- 
ern liuibof the aun, at a distance of about '17'J from the north pole of the solar 

■c ■wards the east, there was (bund upon tfce drawl 
Sinu-.-d faeula, having the same position, which continued from the morning 
July, when it was Brat seen to approach nearer and nearer the 
margin of tie sun'a diac, and had already quitted it on the 28th, in virtue of 
the aun's rotation. An equally aatislketory agreement was found to present 
ibK-lfupon comparing the drawing i>f tlie faeulii' willi the dororiptiona of Ihc 
1 ti seen in the vicinity of the hooked protuberatca, Htd tte 
■n" h. M. Schwefeer snmi up '!:■■ ■ 
in r.lio following terms:— 
>r every group of fneuhc which »]ipea.red on the western in 1 

■ ,■ . irery group ulii.li 
3m margin within u similarly short time aft 1 
snstratcd by the drawings not to be on the mi 
lath of July, Qoneffponding protuberanoea were seen. 2. NoMthitunV 
ie ratlier sudden changes of form to which faoulne are subject, still there 

1 il . ■ I '■■■ !.■■■■ 

e corre-spoiuliiia protubeni -. 3. On the western border of the ami 

mflguration of a booked, a round, and in elongated protohei 

34ly the name aa Hint of tho corresponding and similarly formed faouln\ 

■ to suppose so striking j coincidence 

he prohahility rather is, that the prolu- 

:■ w liii-h we •■■ ulli'ii .-•:■ ijjxiu ihe auu's 

This emu-: i- ■ ■■■ by some persona, DD I 

. I of rhi- other 
" protulttranecB si 
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there are eircnmstanoes connected with the appearance or the feculip will 

■ BtiOtL Vimt. henSMrtsjttobeawell-koow'nlaolIt 

grotlpa of Gicrihr, as they advance from the BQtHoru border of I 

sun towards the middla of the disk, now and than vanish, and evtm hhwd 

rcnppcnr in ul ■ 

Again, ba Kates, that both himself and his assistants have rem 
("nculre, although occasionally quite visible when they in just upon the «l 
or the sun's disk, still are, nt oilier link--, umcli I- 

tion than at some distance from the edge. He flimalH the mnTJim 
brightness of Dm bonlaj to be Id (boas parts of the disk which are *tiu 
st a distance of f to 6' or li' from the margin. Hence it would appear U 
the brightness of tlio boolaa depends on tht- position wufc* U 
reaped to the Imaginary line uniting the oentre of the sun mid ihecya oft 

i ■ : 

middle of the sun's disk, -o nlso upon its margin, when ihe rndiua form* 
right angle with the line before ruenti 
surpass the rest of the solar surface 1 nay. might it not das 
to the light of the protuberances? The light of the latter rait nut be so ino 
eiderable, since- they Gontuued to be seen, according to some accounts of ' 
eelipse, lor s considerable time alter the reappearance of the buil. tf this 
really the case, it in probable that the cloud-like faculie merely repre* 
transparent objects, in a small degree or even not lit all Belf-lmninoaa, wh 
allow the sun's light to pass in certain positions, with respect to the eye 
theohservor, wS IveevisiUe; inothar j-^itions. lotnwsi 

to as a maximum of the solar light, either by r 

ghter than the surrounding purl* of 1 
surfiiee; and finally, in other positions, to appear with the 
color of the protuberances." Without taking inlo account tho Unposatbil 
of a mere accidental coincidence of the (trowing 

luberancee, M. Sohweizcr sought to establish a connection between the lat 
and the penumbra? of tho solar spots; but he wee unabl 

results. During the days immediati 
'■■ ! :..'■■.' i • ■:■ 
aocoiint for the numerous protuberances, and even of those penurabnt 
nuclei which did appear, iiot one. however suui 
the margin of the disk, us ought to have resulted if ihoy hod t 

■-■ ■! (iterances, and as really occurred in the ease of the 
■ ■ forms of the protuberance! do not in anywise resemble UiOM 
i.e. seen near the margin of the solar disk; while, on the oth 
hand, any person who hue observed tho solar 6c 

with the resemblance between tho forms of the protuberances and those | 
the (JM-nhr.. more especially in the case of the vein-like shoots which gradual 
lose themselves in the lur&ce of the disk. 

CONNECTION BETWEEN METli01tOl.il i 

Hth aASKiftt&m Mr. Qng read a paper on ' MeteoroUias ■ 
Aatttoid*,' in which he Brought, tero4 wane orcaaauw** a 'isnasjj 
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with those bodies, not hitherto noticed, in Givor of the theory that U 
identical in nature and origin. After sibling some arguments against tlio 
spheric origin of aerolites, Mr. Greg proceeded u> give an 
abatmat of some results he bad lately obtained in analyzing i very complete 
ratalnetia of aerolite foils. It would appear ibui since x. D. UN, I.-. 
ITS aaUiejitieatcd Instance* of falls of aerolites, the month of whose toll is 
tnown, the number for each month being as follows: — For January, 8; 

r, U; March, IT: April, 14; May, 14; Jams, 17 Mb— Urst half of 

-, 87 (alls' July, 18; August, 15; September, 18; October, 14; 

n-r, 16; December, 7 falls— second half, 88 fidla. Giving an average 
of M'fl for each mouth. The most important thing to notice is the small 
naaliur of aerolites registered I'nr I be luriniU-* nf Iiccomlier ami January, and 
the comparatively large Bomber for June and July. The former two showing 
bid 10 instant's of falls, liie latter two 8S, or more than double. Now, 
ranting that these aerolitee, or meteorolites, belong to the system of the 
■steroids, having orbiU therefore whose mono distunes is superior to the 
garth's orbit, it, is certainly reasonable If* conclude lh:i( it [*. when the earth 
■ farthest Job the sun, it. at her aphelion, that the meeting with aerolite* 
k tendered most probable. Ttus is what would appear to bo really the cwo, 
lor the earth ia at her greatest disluuco from that luminary on the aide nf the 
rammer solstice, i.e. in June and July, precisely the mouths shown to lie 

■mlant in aerolites. Mr. Greg then referred to a recent number of 
the Oamptes JfenaW, in which there is a paper by Le Venicr on the I 
SI. La Vomer shows by calculation that the sum of the mass of tl. 
metttary planet* called asteroids, cannot exceed one-fourth of the earth's 
maw; and also shows il probabb thai their mean man or system i- .i 1 i 1 - 

■i and conscquenllj nearest the earth, at tho lime when the earth 
bensplf is on the side of the summer solstice. This would nppenr again con- 
firmatory of tits theory that aerolites are tho minute outriders of the as- 
There would appear to bo also lurther evidence, though of another 
kind. It baa been supposed that some nf tho larger asteroids ban It 
and angular surfaces, which i.s precisely lite caste with the majority of tile 
meteoric (tone* which fall lo the earth. Agiiio, taking the average specific 
gravity of aerolites at 3 -It (they van- from 1* lo 3-!i), i'unl..:-r itnlin.ii evidence 
is afforded as to their position Willi regard to distance) from the sub, and, 
talcing water as 1-0, the following tulili! shows the relative densities of Several 
of the planetary bodice, following the order of their distances from the sun; — 
Mercury, 157; Venus, o-tt; Karth. 6'B; Mara, 52; Aerolites, 3-0 

i; Jupiter, r4. Another ctrcumitanoo relating to aerolites which w»a 
alluded to by Mr. Greg, wiw the |n'ri(«l icily of those bodies, and lie mentioned 

rticuJarfy the 1Mb of May, 99th of cToremtar, IStbof December, 15th 

to l'.'lh of I". l.r:i:iry. =i!j-J - 1 ''!' "!" July, M bl ■ ."tito falls 

: d on tho following days ; — February 10, 10, 13, 13, la, 
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able for tlic periodii a) dknkga of li 1 1 n i hour met eors, us Suvmiber and Aiaraa 
St Li i« 1 -Ji h days, Mr. Greg olwirveJ iIj.i; Ihe riuiiiliiir of aerolites racwM* 
(lilliiijr on those days is remarkably «mnl I, indeed under the average of tba 
year, li u- .>ut of 10.J Calls (the day as well us month of lall bong I 
four have fallen between tho 9th and 14th days of August and Xovamtf*. 
The .leraliiie and (luminous) meteoric epochs also would appear to diflfcr, with 
[lie e-<eeplitin of the SBth of Novel rrlic-r. From this circumstance it hmm 
probable tliat aerolites, and the nurjorily of luminous meteors (egpodally p» 
riodic iiinj conformable ones), arc resolvable into separate elapses; and b 
corroboration of this it may be mentioned, that whQo the number of mtq»M 
u-Iiime- Mis have been recorded are about equally divided tor tha 8MI MB 
the second half of the year, this is very to om being the case with luminoui 
meteors, by fur the larger mnnbeia of wb sre observed during the second 
half hi' the year, viz., from July to Dec ber. While, then, we consider 
acr-Jiti'S as belonging to asteroids, with arms superior to the earth's, and par- 
takini! of thu nature of true though minute planets, the majority of lumiaeM 
meteors may be considered as having cliaracters more in common wit* 
comets. It bus been shown by several astronomers, as Olinstead. Pierce, 
Krinan. and others, that tho majority of periodic meteors have orbits inferior 
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enoo being duo, as I suppose, to the lieat conducted from Uie sea water, 
which was at a temperature of +30°, the suspended instruments being 
•fiboted bj radiation. On the the 5lh of Feb., our thermometers began to 
show unexampled temporature; they ranged from 60' to 70' i. 
em very re.lii.hla instruments stood upon tlio taflrail of our brig at 6fi\ The 
reduced mean of our best spirit standards gave 67" or 99" below liie freeing 
point of water. At these temperatures chloric other become solid,* and earn- 
fully prepared chloroform exhibited a granular pellicle on its surface. Spirit 
of naphtha froze at 54°, and oQ of sassafras at 49°. The oil of turpentine fjafj 
in * flooculent state at 56°, and solid at 63° and at 05''. — fane's Second 
Eiptniition. 

INFLUENCE OF ARCTIC TEMPERATURES UPON ICE. 
The elianges of ice at temperatures iar below the freezing point confirm tho 
views I formed upon my last cruise as to the limited influence of a direct 
tfanw. I an convinced that the expansion of the ice after the contraction of 
biw temperatures, and the inliltraliveorendinmoinelriochaii^ ifl 
tho BAtlug teaiperatures of sea-woter and ice, and tlieir chemical relations; 
I action of pressure, collapse, fracture, and disruption; the 
effects of sun-heated snow surfaces, falls of warm snow currents, wind drifta, 
and wave action, all thew leave tho great moss of the polar ice surfacco to 
broken, disiute»rntcd, anil reduced, when the extreme cold abates, and no 
changed in structure and molecular character, [hat the few weeks of summer 
thaw have but a subsidiary office to perform in completing their destruction. 
— Dr. Kane. 

NEW METEOROLOGICAL OBSERVATIONS IN ALGERIA. 

nl lias recently determined to establish not fewer than 
twelve meteorological observatories in Algeria; and at the request of the 
govemm<-ut. Ihe Academy of Sciences at Paris hasdrawn up a series of instruc- 
tiiin« as to llic oh°i'n ati'ina to bo taken, and the time and manner of taking 
thorn, in these new establishments. For the present the observations will bo 
|,, m n-,i r.,, i Tempera) ifa and dMribntfag of beat; 2. Atmospheric pressora; 

3. lluuiiiiiii of the air; 4 Ruin, snuw, and I 

of tin.- wind; Bud 0. The stale i if the =ky. reserving ohaWTa lions on magnet- 
ic, until n sufficiently numerous and experienced perntmel 
■ n formed. As to the time of taking the observations, the 
Academy dWrM tliut it shall not be merely every three, hours during the day, 
ia stories, but that it shall bo every hour, day md 

i nit tho taking of meteorological obscrvatlona in 
Afriin. IM uiily part of the world in which they have heretofore been almost 
romplelcly ni-p'liTtfi, will 1".' of great fc.iciit.iflc importance. 

CYCLONIC 1IUEIUCANE8. 

A curious and interesting table of Cyclonic hurricanes, which have occurred 
in tba West Indies and the Atlantic Ocean, has been recently, ^u!J6abn&.'oi 
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Mr. A. Poey, of Havana. The examination of these phenomena extends 
orer a period of 362 years — from 1498 to 1855— and the monthly diaxributioa 
of 365 hurricanes was as follows: — January, 5; February, 7; March. 11; April. 
6; May, 5; Jane, 10; Jury, 42; August, 96; September, 80; October, 69; 
November, 17; December, 7. Mr. Poey observes, thai although nothing is 
known of the causes which produce hnrricanesor gales in any part of the 
world, yet it has now been proved by the examination, and careful analysis of 
perhaps more than a thousand logs, and of some hundreds of storms, that wind 
in hurricanes and common gales on both sades of the equator, has two motions; 
and that it turns or blows round a focus or centre in a more or less circular 
form, and at the same time has a straight or curved motion forward. 

ON THE IMPORTANCE OF ASTRONOMICAL OBSERVATIONS IN THE 

SOUTHERN HEMISPHERE. 

At the annual meeting of the Royal Society, Hot. 1856, Lord Wrottedey, 
the president, in his address, strongly advocated the construction and erection 
of a large reflecting telescope hi some desirable locality of the southern hemi- 
sphere, for the purpose of observing the nebulae. The scheme is not new, 
having been brought forward by Lord Rosse, the late distinguished president 
of the Royal Society, but although strongly advocated by the council, the 
government felt at the time unwilling to advance the necessarily large sum 
required for the construction of a large reflecting telescope. 

" It is not difficult," says Lord Wrottesley, " to demonstrate the importance 
of this object The great command of light possessed by the magnificent 
telescope of Lord Rosse has enabled him to detect certain configurations in 
the nebulae visible in this country, which had escaped the notice of prior 
observers. I allude to the discovery of the spiral form of several of these 
curious objects. Now this is a fact of very peculiar interest, as bearing upon 
important questions of physical astronomy. 

" Do certain laws prevailing in our own system, and even in many stellar 
groups comparatively near to us, extend to the very remote regions of space 
tenanted by the nebulas? Many ages must probably elapse before these 
questions can be solved, but it is a duty we owe to posterity to hand down 
to them the data required for solving them, and it is necessary for that pur- 
pose that accurate drawings should be now made of the present appearances 
of these objects, and preserved, that they may be compared with the observa- 
tions of after times. Now, Lord Rosse is at present engaged in making 
detailed observations and drawings of the appearances presented by nebula) 
visible in these latitudes, and it is most desirable that a telescope, not much, 
if any, inferior in power to his, should be set up somewhere in the southern 
hemisphere, to perform for the nebulae there visible the like office as that per- 
formed by Lord Rosse for our own." 

Lord Wrottesloy then suggests that, as such a scientific labor would pro- 
duce results in which the whole civilized world would be interested, it would 
be very desirable if many nations could be associated in carrying out so great 
an undertaking. 
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THE OPENING OF AN ANCIENT TOMB IN THE C 
he list meeting of tho British AssociiUiun. 1'r. Mncpheraoa, of the 
i, gave a detailed Account of tho opening of one of Uie ancient tumuli, 
it tlie city of Kertch, in Uio Crimen, during tlie recent occupation 
t the country by tho allied forces. The present town of Kartell in (mill 
close to the site where otK) years, B.C- the Milesians founded a colony. 
About My years before Christ, this Colony became subject to Rome. In lbs 
year 375 of our era, tho colony was utterly annihilated by the Huna The 
■■ Mures around Kertch are the immense tumuli, or artificial 
Bonds, i bat abound in this locality. Calculated as they are for ahuoat end- 
Ices duration, they present tho simplest and subliinest monument that could 
bave been raised over thy dead. The sii« and grandeur of tho tumuli found 
in this locality excite astonishing ideas of the wealth and power of the 
people by whom they were erected, for tho labor must have boon prodigious 
and the expenditure enormous. The highest specimens of Hellenic art have 
been discovered in these tumuli — such as sculpture, metal, alabaster aud 
Etruscan vases, glass vessels, remarkable for their lightness, carved ivory, 
coins, peculiarly pleasing on account of their sharpness aud finish, and 
; .■■'■' i ■ k, executed with u skill that would vio with that of our best workmen. 
All originals were forwarded to £t. lVt its burgh, duplicates being preserved 
in the Museum at Sertoli, and those might have been with easo moored to 

England on the iuvi-sl r ■ 1 i.f the place hy tho allies; but witli the exception 

of some bas-reliefs, transmitted to the British Museum, the whole of these 
rare treasures were barbarously made away with. The load tradition is. 
thai these tumuli were raised over the remains, and to perpetuate the memory, 
rf the kings or rulers who hold sway over the colonists, and that the nartli 
was limped upon them annually ou the anniversary of the decease of the 
period of years corresponding to tho rank or reap ' to 
which its tenant was hold, or had reigned ; and to this day successive layers 

of earth, which were laid on in each succeeding year. 

apnif of sen-shell or charcoal having been drst put down. I have counted 

is SO layers in a scarp made in one of llie*.- i irn.l- itl«ui( mo- 

n its base. They are to ho seen of all una, I 
u eircuii Here [iff, and in height from o to 100 (bat, and are usually at 

Boil and rubble masonry. stoat ot tlient Va&a& «^*aM> 
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nave been violated and theii treasures removed. The details of the explora- 
tiun of (mo of lliu largest which remained intact, Dr. Macpherson gives M 
follows:— 

■iiiliiIl nil extensive sloping artificial tumulus, riinniuj at right t. 
with the ridge extending northwards from Hons Mithridates, I came n| 
mass of rabble masonry, beyond whkli was a door leading to an u 
chamber, built under the sido of the mound. This led me to a larger chu 
which was also arched. The walls of the larger chamber were marked off in 
squares, with here and there iiowers, birds, and grotesque figures. Over the 
entrance into this chamber wire painted two uirin-ea of griffins rampant, two 
horsemen, a person in authority and bis alp. ndanl — the hitter carrying in hi? 
hand a long spear— being rudely sketched on one of the innei 

i no remains of any Bort in this tomb or temple. A recess in the v.i:il . 
on two sides resembled doors l ■!■ n k>- 1 up. tin removing the masonry to the 
right, the skeleton of a horse was found. To the left a human skeleton by 
joss the door. Tunnelling on each side, the work was carried oil b 
lp descents of fbmtor sxplonttiora from above. On the right hand si 
tunnel extended ten yards, but uotiung of interest was met with. (In thi 
left, H' -i.indinp; as tho tunnel was formed, arriving occasionally at o' 

■--i'i.:- r ■ I ii.i ■■.■■•! I ■■ :■ 1. 1' ii ii la\ i r of naiond slate rook, the pi 

mil ti'iif i.r ilif lumn-l liciuj; eomposcd of ; urt i [i ci.il soil, charcoal, anil 

tins, and, as usual, heaps of broken pottery. Thirty feet from 
entrance, the rock suddenly disappeared to the front and left, tho mark 
"m chisel being perceptible on (In; divided portion. Tunnelling iu the rodt, 
■e again reached, 12 feet from the spot where it had disappeared, loose Ban " 
occupying tho intervening space, into which the exploring tod, 
dropped without any effort. I worked down into this ahafl : 
left side of the shaft, which was composed of the same loose sand as far it 
the Hteol rod could reach, waa continually falling in. Moreover, the b 
carried on by r.-a^rjlcli^lu; of rai.-iir; tho earth in baskets, and conveying it in 
wheelbarrows to the outside through tho building waa becoming yer 
arduous, and 1 was compelled to abandon the work. At this period t 

l or remains of any sort were discovered, rind the steel rod sunk into tl 
Ioosb sand as if it had been so much Hour, I felt satisfied that this ahaft !< 
I" i " i -. ■ I i i 'im.-ii- - 1. n ■ ..:'■;■ ri :■. ..;' ii. y v.'ni'l. 

:,iv proceeding deeper. The tuanel was carried on a few feet li.uilier. in 
the earth allowed to drop into the shaft. I now sought out other gromt 
and selected a place removed about 100 ynrda from that t had jnst le 1 
Descending some ten leet, 1 struck upon a tomb cut out of the solid roe 
XoL far from thin my attention was attracted to an excavation in the roe 
Somewhat similar to. but on a much smaller scale than, that largo deseel 
H-iii. I I had just abandoned. Clearing the surface, 1 found that the roekwi 
hewn out 3 feet in width and 12 in length, the intervening space being fill* 
willi .-ni.il. similar in all rc.-ipocU to tin; other into which tho steel rod bug 
with ease. Fifteen feet of this sand being removed, I came upon the ekeletc 
of a horse. A lew leet further on. an uprje-hl (In^, [bur feet high, and U 
ibrendiii of the shaft, was placet! over X\ia eutirausadl »\hto\i ra.v.ot&iA^ 
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IS dny. The opening faced the east by an arched door, 24 inches 
A 3S high. The tomb mi of a semi-circular form, arched, 10 feet hy 
r, nnd S hat High in the eSBtret Above Ihe doorway a lintel- 
B placed, on wfakA (hi Ha* ivlii.ii eksed it rested. The cavity was 
of the natural uatGafeoaa day, which m firm and consistent, the 
1 shape of the instrument by whir-h It had teen removed being very 
The candle burnt brightly on entering. The floor was covered 
■MfU [■■■■ ■! .;.-— and ■■ n Us, soot aa an noil Ibmid on thr- (ban i nf Ai- 
ls out out of the walls on three sides, in which lay 
it of what once was human. It was a Bight replete with interest to 
is chamber — to examine each article as it had been originally placed 
11 aOOO yeara ago— to contemplate its use, and to behold the effect 
I centuries upon us proud mortals. There lay the dust of the human 
of still the form of man. The bones had also crumbled into 
once occupi'j'l bj the head did not exceed the size of the 
■ oftho hand, but in the disturbed dust, the position of the features could 
The mode in winch the garments enveloped the body, and 
s and fastenings by which these were bound, being also distinct. 
b a body hnd been placed, and the coffins, crumbled into powder, 
At the head were glass bottles— one of these contained a little 
L cup and a lacrymatory of the same material and a lamp were 
n a small niche above. A coin and a few enamelled beads were in 
1. and in the right a number of walnuts, the wine and nuts being 
8 placed there to cheer and support the soul in its passage to Paro- 
le fibulio and common ornaments, valuable only on BOOMmt of their 
if, were also found. Continuing- soy researches In the same locality, 
pon other similar shafts, at the end of which were the bones of a 
i then the large llagstono closed the mouth of the tombs similar to 
I now resolved to make another attempt to oiplore the great shaft: 
this being to reaaow entirely Qui portam of ti-.o 
b it, I brought all my laborers to the spot, although the few days 
d of our sojourn in Kerlch would hardly enable me, I feared, to 
o work. Placing my men in two gaBps, ench were made to 
n-ti<»ir "iiiniiit censing. On the third day we struck on two 
iuing ench the skeleton of a child between four nnd six 
tf age. Underneath these were the tombs of two adults, and then 
is skeleton of a horse. 

w every indication that a great feast or sacrifice had been 
r a few feet further on we (Bine ii|)on immense heaps of broken 
ine jars, the ins-ides- of which were still encrusted 
in loes, broken drinking caps, flat tiles which may have i i 
if plates, beef and mutton bones, fraatnenti of cooking p 
"is smoke, and quantities of charcoal. Dcscendu 
a what appeared to have been a workshop — portions of crucible* 
; ■ r had been smelted, corroded iron, lumps of 

broken njaaa veatela, moulds, and other things being foood, ]■';■ Ml 

• excavation in the took, mi » &»!*. *™*.1 * ~ 
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ii ex li foiled iu the interior of Africa— it worthy sequel to the a: 
Mungo Fnrk, Biirckuanil, ik'uham, Clupperton, and Lander. 

Dr. Livingston reached St. Paul de Loanrto, in May, 1854, after a foot 
Journey of a, thousand miles from his mission among the Becbuanns. Ho 
remained at. St. Loando until the close of the year, when he set out for the 
tmknown Host. In March lie arrived ut Quilliroaiie, where ho was taken up 
i'v i British man of war. On the Way he traced the Leeainhye down to the 
Zambozc, thus demon strat in g tin; existence in the ec aire of this unknown land 
of a river some two thousand oiilea long. 

This immense stream, whoso discovery is the great fruit of the journey, is 
in it*elf an enigma without parallel. But a small portion of its waters reach the 
aeeeoast. Like tlid Abyssinian Mile, it falls through a basaltic cleft, near the 
middle of its course, which reduces its breadth from 1,000 to 20 yards. About 
these (alls it spreads out periodically into a great sea, filling hundred a of lateral 
channels; below it is a tranquil stream of a totally different character. Its 
mouths seem to be closing. The sum hern most was navigable win a tin i'or- 
luguese first arrived in the oountry, 300 jean ago, but it has long since ceased 
to be practicable. The QnilUmane mouth lias of late years been impassable, 
even for a canoe, from July to February, and for 200 or 300 miles up the river 
navigation ia never attempted in the dry season. And in this vety month of 
July, when the lower portion of the river, alter its April freshets, has shrunk 
to a mere dribi ft, above the falla I he river spreads out like a sea over hundreds 
of square miles. This, with frequent cataracts, and the hostility of the natives, 
would seem to be an effectual bar to all hopes of future trade and commerce. 

During this unprecedented march, alone and among savages, to whom a 
white face was a [[tirade, llr. Livingston una compelled to struggle through 
indescribable hardships. The hostility of the natives he conquered by his 
intimate knowledge of their character and tho Bechuana tongue to which 
theirs la related. He waded rivers and slept in tho sponge and ooss of 
marshes, being often so drenched as to be compelled to turn his urmpit into a 
watch pocket His cattle weru destroyed by the terrible tso-tse lly, and he 
wag too poor to purchase a canoe. Lions woro numerous, being worshipped 
by many of tho tribes as tho receptacles of the departed souls of their eliiefi ; 
dangerous loo, as his crushed arm testifies. However he thinks the feat of 
African wild beasts greater in England than in Africa. Many of his docu- 
ments were lost while crossing a river iu. which ho come near losing Ul life 
also, but ho has memoranda of the lutitudes and longitudes of u BnUI 
cities, towns, rivers, and mountains, which will go fur to fill up the " unknown 
region" in our atlases. 

Toward the interior he found tho country more fertile and more populous. 
The native* worshipped idols, believed in Eran it death, 

and performed religious ceremonies in groves aud woods. They were less 
ferocious and suspicious than the seaboard tribes, had a tradition of the deluge 
and more settled governments. Some of them practised inoculation, and used 
quinine, and all were cagef for trade, being entirely dependent on English 
•alioo for clothing, a small piece of which would purchase a slave. Thaif Ian- 
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is many wives as ha cboee. tu«j * 
pletc m .-.:.. ■- of their mn bouses ami gardens, which the iiua" 
not enter in his wife'* absence. They were fend of show and gl 
much it -i.'.i iliad been given far an English rifle. Oo, thearui pi 
interior water-melons supplied the place of water fur some months of the Jtm, 
aallieytlo cm tha plains of Hungary in summer. A Quaker Iribe on the river 
Zanga, never light, never have consumption. UB&ak, hydrophobia, nlmlmsi 
WuU-rts: iir measles. These advantage*, however, are counterbalanced by 
the not.-i ■■.,;'; isiduous '-> tr.,,.. ; id raisin g children to make good 

their loss from the &equ&. eii Siting neighbors. 

Dr. Livingston's disco™ tt tor and their commercial value, 

have been declared by £ .tun.-), to be superior to any since tl« 

discover,- of the Cape o p# by . oo do Guna. But greater than 

any commercial value is mi which th->v teach — that all obstacles yield 

Dr. Livingston's reeesrehee confirm a th< try proposed by Sir & I Mor> 

chison in lt»53, vie. tluit high crests of hard rocks constituted the eastern and 
western flanks of the great continent through which the rivers escape, by deep 

transverse lissures. from a comparatively low and flat marshy region, inter- 
sected by a profusion nf rivers ami likes. 1" the central region the water- 
northwards into tlie Congo or Ynire. and i-thers into the Zambezi, down the 
banks of which the author travelled The ohie! geological features of the 
eastern and western tlankiiiji ridges (.f the continent were doscril^d liy l>r. 
Livingston, tin 1 priiaipnl aliitudis Laving been approximately estimated by 
the ehullition of water, fin approaching the trad when.' he was once more 
to t.e hi en ■nun i n iii-: , i ■■■ ■! i wiili rivLi.-.-d iiriiii;.-. Dr. Livingston gives a very 
striking account of the scviii-ry around the great tails of the river Zambezi 
where thai broad stream, after nu-liing over rapids, is suddenly compressed 
into a narrow gorge and cascade.-', once a stupendous precipice, fring ■! on all 
Sides by the richest and must ].ietorial vegetation. 

O.N" THli CJKKAT FltESH WAT1CI: LAKK OF SUVTII AFRICA. 

The existence of Lake Xgami — long a mailer of vacuo doubt and specula- 
tion—was established, towards the cU.se of ISJfl. |, v Messrs. L'swell Living- 
ston, and Murray. Mr. Inch rsson, vt lie has recently visited its shores, pre- 



pans. Its shape, moreover, is narrow in the middle, and bulging out at the 
two ends; and I may ad. I. tha; the lir.-t reports revived ttiatiy years ago from 
the native" al.oul the lake, and which concurred in representing it of the shape 
of a l-Kiir of spectacles, are correct. The northern shore of Nganii is low and 
sandy, without a tree or bush, or any oilier kind of vegetation within half a 
mile, and more commonly n mile, lieyoml this distance (almost all round the 
Jslre), the country Is very Ibic'ttk wooded with various sorts of acacia imti- 
(QOus to Southern Africa, the Daman "^MevA «■»;' *te« v^fsioa of n-ild 
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t, and here and there on occasional baobob, which r 
minis head high above the highest giant of the forest. The southern const of 
udenbly elevated, and the water is so closely fringed by cxten- 
Mve belts of reeds and rushes, that it is only accessible in a lew places, or 
where the □■live cattle hare broken through these natural defences. The 
want shore of the lake is &I90 mnawbal raised, though the water is very 
ehallow; but it deepens considerably towards its eastern extremity. Tho 
Kiraaii must have undergone considerable changes at different periods. The 
Miit-os have frequently pointed out to mo places, now covered with vegeta- 
t.vii, Where Ihey used to spear the hippopotamus. Again, there are unmis- 
twhaable proofs of its having been at one lime of smaller dimensions than at 
present; tor submerged stumps of tree* ore constantly met with. This i» not, 
I believe, to bo attributed to the upheaving, or to the sinking of fhe land, but 
(hat, in all probability, the lake was originally of its present size, or nearly so, 
when a sudden or unusually large flood poured into it from the interior, 
wbk'lt, on account of tho flatness of tho country, could not be drained off a* 
quickly as it Honed in, but caused the water to rise above iu usual height, 
which, remaining in that plate some lime, BOOH destroyed the vegetation. * * 
A great variety of animals are found in the lake regions, more especially in 
: the rivers, such as elephants, rhinoceroses, buffaloes, girailea, 
koodoos, jmll alls, Ac, as also- two new tpedM of mte lo tifi the nakoag and 
lb* toche. The lechf bears some resemblance to tho palish, but is altogetliur 
• larger animal. In size, indeed, it almost equals the water-buck (Aigocervs 
tUftipiynmu), and the horns are very similar to those of the male of that 
beast. The general color of the skin is a pale brown ; chest, belly, and orbit* 
white; and front of legs dark brown. Tho fur (which hi the young animal is 
long, soft, and often curly) of the adidt is short and " adpreeaod." The upper 
part of tho nape and withers tiro provided with a small whorl of hair. The 
tip of the tail (slender Tit the base) is adorned with a lull of black hair. The 
iecbi is a species of water-buck ; for though not actually living in water, ha 
la never found any distance from it. When pursued, the lecM unhesitatingly 
plunges into the wafer, however deep. Great numbers are am, u 
by the Bayeye, who convert their hides into a kind of rug for Bleeping on, 
afoara, trad other articles of wearing apparel. ♦ * Tho uakong is a water- 
hat li By means of ils peculiarly long hoofs (which are block), not unfrc- 
ajMDtly attaining a length of six to seven inches, it is able l<< ' 
facility the reedy bogs and quagmires with which the lake country abounds, 
- localities only lit lor the feathery tribe. When at the Ngami, I offered very 
tempting rewards to tho natives if they would bring me this animal either 
daw! or alive; but they protested lust though they frequently kill the nakong 
by pitfalls and spears, it was not then possible to gratify my wishes, as, at 
■bat season, the beast dwelt almost entirely in muddy and watery localities, 
where any attempt in follow " would bo certain destruction to a man, * * 
Tna aquatic birds were particularly numerous and varied. 
triaiLod the lake assured mo (hat here, and on the Zouga, he had, at one time 
»:,'; Mother, killed specimens of no less than nineteen spe>> 
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clothed iii the most brilliant plumage. The herons and water-hens vie with 
the clunk tribe in numbers and gaudiness of plumage. During a hurried 
journey up tho Teofre, I procured, in a short time, herons of upwards of (en 
distinct spedes, beside 1 * several diUcrenl kiiids of storks, cranes, fie The lake* 
and its rivers swarm with crocodiles. During the cold tnM of (lie year, tbey 
resort to deep water, whero they remain in a state of comparative inactivity; 
but on the approach of the hot season they again osm forward, and may b» 
Been lying; in great numbers along the banks, basking in the noonday st 
looking- exactly like no ji ..' wood. I have often surprised them in 

this position ■ and, if not 1 ley have invariably feigned to be asleep. 

The instant, however, thai Poised my gun, or even merely pointed 

towarda tlipin, they have ' nto the deep like a shot- They si 

occasionally to attain a f a; but no authentic instance has come lo 

my knowledge of nny Bpt-uuuvu Demg killed which measured above fifteen or 
sixteen feet, though I have heard it asserted that they sometimes reach doubfe 
chat length. The crocodilo chiefly lives on quadrupeds, which ho lies in watt 
for, and destroys when coming to drink; but he is paid never to devour his 
prey before the flesh has arrived at a. state of putrefaction. When in its native 
element, the power of this animal must be ('r.ormmis; Tor if (he testimony of 
the inhabitants is to be relied mi. lie no! iiurrcnnen'Jy succeed? in destroying 
the buffalo, which they say he accomplishes by sci/inc: (lie beast by the 
muzzle and dracx'inL.- Iiim into deeii wnler. where ho suffocates him. Tlits 
being done be hauls, his victim back to tbo shore, ami. piishimr the carcase 
above water-mark, watches over it until it lias become ro'a/y lainted. when 
he commences bis feast. From (lie moist and swampy nature of the ground 
about the lake and river*, snakes, as may well lie supposed, are iiutoorou*: 
but, though liny at times attain a gigantic size, liny appear very harmless 
being often destroy id by the natives, who devoiir tliem with j;reat relish. I 
never myself saw a specimen exceed in jr seven o; 1 eiclit feet in length, but 
procured skins measuriie.' fully three times that sice. The hushmen assured 
me that tliey not iLiirfcipieiity- surprised te.ese nif.iisu-rs when asleep and 
gorged, and that on such occasions it was not unusual to dispatch them with 
a. blow on the head from the kuob-kierio. These snakes tied chiefly on birds 
and small quadrupeds. The finny tribe was also pretty numerous; but my 
stay at the lake was of too short a duration to eollrrt much information on this 
head. I saw and tasted many different kinds, some of which were most 
excellent eating, and bad a rich and agreeable flavor. The only ours, how- 
ever, which I rememlier had any likeness lo northern fishes were a son el' 
perch, and one or two barbel kinds. 

TiMitrrroo; its popclatiox asd commkkck. 
The following paper on the great city of Central Africa was communicated 

to the rtritish Association, through the Foreign Office, by Dr. Partlt. Dr. R, 
dating from Tiiul.net. .o. on the 2nd of fiel-bor. is;,:!, acquainted (he Karl of 
Clarendon, the Foreign Minister, that on the Till of the month previous ho had 

reneftrd Ti'tuliucloo. and had met vutti (\ vctv satistactory reception. He 

etitr-rcd from the south side, U 
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seorled to the town from Kabara by Sidi Alnwad, the brother 
of the absent Sheikh of Bakay, and welcomed by great part of Iho wealthier 
Araiia inhabiting the place; but was obliged to support bafon 
character of a messenger of the Sultuii of Stumhoul, his real character not 
being known but lo his protector himself. When Uie Sheikh of Bakay 
himself arrived, ho gave Dr. Bju-th the Tallest assurance of his safety in the 
town, and his safe return homo by way of Bornou ; lie had done so before, slid 
• Aril his inliuence extendi il, lirid given "full seenrily to any Englishman 
visiting this place." Dr. Bart!; Ilien gives a brief deseri pi ion of the town; — 
•"Tunbuctoo is situated, according lo on BOonrats nxnpntaQen of my rente, 
18° 3 : 30' till 18' i' u" north latitude, and 1" 4&' went longitude, Greenwich; 
and is distant from the river itself Author than has been supposed — Kabera, 
Its so-called port, being situated on a very tmall ditch, which, being inun- 
dated by the river, is made navigable Tor four, or when the Mini have been 
most plentiful, for five months of the year, whereas, during the eight roraain- 
ing months, all the merchandise hat to be transported on the backs of um 

to a much greater distance than Kabara As for the town itself, it is not 

BOW environed by a wall, the former one having long ago lallen into decay ; 
but like the small towns of the Tonray in general, its mud houses form a 
tolerably entire enclosure, pierced only by narrow entrances. Having been 
it large during the period when the Ton rny empire was in its 
prime and glory, its circumference at present does not exceed two and a half 
miles. The whole town consists of houses budt of mud, for the greater part 
only one story high, while the w.dihii -r people have all their houses raised to 
two stories. There are nt present only tlireo mosques in the town. The market 
is well supplied with rich merchandise, much better than the market of Kaoo. 
But there is a great defect in the scwdty of eunviit coin — salt, a rather heavy, 
unmanageable sort of money, being the standard for all larger things much 
more than gold, while cowries are extremely scarce, and dollars are scarcely 
accepted in payment by anybody. The population of Tiiubuctoo, as well as 
its. government, are considerably mixed. The original, and by hit the most 
is part of the inhabitants, are the Ibnray, who, oiler the supremacy 
I Morocco had ceased, regained once more the government of tbeir town, 
■a not disturbed by the Itnmbnra, who did not obtain possession of 
3, though on the south side of the river ; their empire extended as 
is Horobori. Besides the Tooraij there are the Arabs, partly settled, and 
rtly belonging to different tribes of the desert, and remaining only for 
d months or years. Certainly, the mixed population of this place for 
O repulse any serious attack, ns it was taken twenty-eight 
t ago (one year before the unfurtunnto attempt of Major Laing) by the 
FuLan of Mohammed Lebho, almost without a struggle." Befontng to the 
Fullnu of Hand Alliihi, whom ho was desirous of visiting, Dr. B&rtb fays : — 
m wi.nM. if inii endanger gr**Uj nj aUnsHon when among 
it least make it all but intolerable. For these Fullan, who call their 
if Tokoto ' infidels,' and have threatened them with teaching them 
i, tliink themselves the only true Moslems. Amongst other things, 
ry nave made smoking n capital crime." 
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• THjEJASUJi BK3EAKCHES I 

is, ino well known explorer of the antiquities of Babylon and 
thus describes the recent researches which have been made at 
i southern Assyria! — 

I. :.[ of ground covered by these ruins Sir exceeds that occupied by 

ruins in Assyria at Babyl&uia, M the principal portioi 

ij- nn exterior wall (brining an irregular circle of Bve 

o ,1 lief piles b. haw., of Boarich null Wbswbbb, a 

' ", ibere are, a. .,-hieh Mr. Loflus considers to bo that of 

(initially built of brick-cones and oblong 

irds, and some conical mounda, 

remarkable feat are, 

_j is this, that with the exception of the 

lo of the chief platform and of every smaller 

the walls is lil..-. ..'itli glazed eartlienware cofQna, whoso Irag- 

ered on the surface in such vast numbers as to show that this 

one vast repository of the dead. Those coffins, of which some 

e been sent to England by Mr. Loflus, mid are now in the 



ii.uutlis of which 
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1 the remains 
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by smalt, upon gold. Golden braceletsof nserpent Ibnnsc 
dry bonus, around which once beat the pukes or passion. Her vest must 
In i'ii f r 1 1 ' .] h , i d .:■ t-. t i . for k'arhHids of myrtle, both the leaf and 
the berry, wan found in gold, and all are clearly pierced with the boles by 
which they wore once attached to the dross. Round the head was a diadem 
of various flowers, the cups of which were formed of rubies aud j;icvntha and 
emeralds of grout beauty, and sometimes of smalt of different colors. A 
beautiful riii? was found on one of the Angers of this female. The circle is 
formed of two clubs of Hercules, the point where they meet beneath being 
■uncounted by a ruby ; whilst on the upper and opposite part of the ring is a 
box, where might have been tho hair of a lover or Persian perfumes; the 
Cover is formed of a large emerald. The work ia of the moat delicate Migroe, 
displaying a kt'-'nI variety "1" k-nuiiJ'ul firms: in uhort, all regard it with 
natonisluneni. nnd doubt whether modem art could produce anything ao 
perfect " And when," said I to Signor Bonucoi, "might this tomb have been 
dosed upon its inmates?"— " Ohl" was tho answer; "judging from tlie art, 
it might have been about the time of Alexander the Great, or at all events 
two thousand years ago 7" — "What a Held for the plaj of the imagination! 
Two thousand years ago I" said Ij "so large a period, that It seems » 
belong not to time but to eternity ; and yet the art of the painter, and the 
potter, and the sculptor, and the architect of that time, ia brought before ui 
asfresh as though it had. been executed hut yesterday ; nay, more, die handi- 
work of the maimer and the upholsterer ia shown to our wondering eyes, and, 
dressed in tho habiliments of the drawing-room, Ibe inmates of the tomb* 

ON THE INTERIOR OF AUSTRALIA, 
The following paper on the unknown interior regions of Australia waa 

read before the British Association by Mr. Petermann, the well known geo- 
grapher :— 

At a time when the exploration of the unknown interior of Australia waa 

earnestly thought of, the probable character of that extensive region became. 

a subject of particular interest, and of legitimate inquiry. Scarcely one-third 

part of Australia could be said to have been even partially explored ami by 

tar the largest portion was therefore entirely unknown. This unknown 

interior of Australia had frequently been a mailer of specula! 

founded on very few facta. But, aa our knowledge increased, aud m 

became more numerous, the theories hail i 

bypolbcses was, that the interior, 
. 1 BH, only forty years si 

might be Said to have been systi 

first surveyor-general of New S 

and merit, surrounded »bo 

Australia. By tracing dc 

nhUMtnll in na progress *■ 

ho could not *ee any lur..l 
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Tin? discoveries of 

Captain Sinn, in his Inst expedition in particular, indicated the very neat Mid 
tot-bed of the. winds. The situation nf Captain Start's desi-n 
there- mi good reason to think its influences would extend to the whole of 
m masts, even to those of Western Australia, which (m tin- furthest from 
y, about 1,350 geographical miles; unless Iho wind blowing from it 
ir deflected in the intervening spaces by mountains, or else 
' a of different character. The influence of the hnt 
b from the Sahara had been observed in naaati tnmanag tin .\ilantie 
■t a distance of upwards of 1,100 geographical miles from the African shores, 
by the coating of impalpable dust upon the sails. Mr. Petermann proceeded 
to describe the results of his investigations with respect to the causes of tbs hot 
wind*, and observed (hat the heat- of the winds in southern and eastern Australia 
was lar more intense than iu the north-eastern [arts. He then remarked that 
he believed a great part of the interior at Australia lo consist of slerilo 
deserts; that the Torrens Busiu undSturt'a Stony Desert farmed tlie centre 01 
the largest of these deserts, which probably extended from S00 lo 300 miles 
wound the latter, and that a fringe of 200 to 300 miles extended all along the 
great Australian bight to Western Australia, and along the western coast* aa 
far as tbe Gascoyno Basin, or even the river Fitzroy. It also appeared lo 
M hole of north-west Australia, north of Fitzroy river, as far a* 
the head of Carpentaria Gulf was a region of the most promising character, 
and that from this region a spur of more or less elevated land extended as 
far as the cluster of mountains discovered by Sir Thomas Mitchell, and which 
gave birth to many beautiful rivera flowing in all directions of the compass. 
This spur w'mld necessarily form a bar between Start's desert and the Hulf 
of Carpentaria. It seemed to him most probable, that this promising district 
ef north-west Australia extended for to tho soutli. to the middle of the con- 
tinent, and beyond it, at least to tho latitude of Gaaooyns river. One sigiii- 
Bcant fact supported the latter opinion, and that was the occurrence of large 
trees which had been floated down tho rivers of north- v.- ■ 
and fcnnd at their rieboucheres — an occurrence unknown in south-wealem 



PROPOSED CATALOGUE OP FIHLI.WJUl'H ICAL MEMOIRS. 

,t the laat mcelinp of the British Association, a committee was appointed 

to take into omu ■ P foftgaar Henry of Wasbing- 

ton. containing a proposal for the publication of Philosophical Memoirs 

scattered throughout the Transact id r.s of Societies in Enropo aud America, 

with 1 1 (Tcr of eo-operalion on the part ef the Smilhsopii.'in l< 

extent i a* [■Wfailiig, and p'iKi.-l.ine. in aceoTdanot "" il!l !■■ genera) plan 
which might be adopted by the British Association, a catalogue of nil tbe 
. ■ N ere instructed 
to consider fha best system of arrangement, and report thereon, reported ■ 
follows: — They understand the proposal of the BaiU 

that a separate catalogue should bo prepared and published for America- la 
the opuiion of the committee, the »talo(r^ ahnuld effitallica ** w " 
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and physical sciences, but should exclude natural history and physiology, 
geology, mineralogy, and chemistry, which would properly form the subject 
r it a distinct catalogue or catalogues. The difficulty of drawing tin 
lino would perhaps bo greatest with regard to chemistry and geology ; 
|hj ''ii.nnittee would admit into the catalogue memoirs not purely ehe: 
or geological, but having a direct bearing upon the subjects of the catalogue. 
The catalogue should not be restricted to memoirs in transactions 
but should comprise also memoirs in the proceedings of societies, in 
matical and scientific journals, in Ephemerides and volumes of ol 
and in other collections not coming under any of the preceding heads, 
catalogue would not comprise separata works. The catalogue should 
froni the year 1B0O. There should be a catalogue according 
authors, and also a catalogue according to subjects, — the title of thi 
date, and other particulars to be in each ease given in full, 
necessity of a reference from the one catalogue to the othe 
should, in referring to a memoir, give the number as well of the lust 
the drat page, bo as to show the length of the memoir. The catalogue shot 
give in every case the dote of a memoir (the year only)— namely, in tho ci 
of memoirs published in the tnosacd data of reading, a 

in other cases the date on tho f.itlo-pago of tho volume. Such date should 
insetted as a distinct fact, even in the case of a volume of transactions 
red to by its date. The catalogue -1 1 ■ >i il ■ i contain n. list of volumes indexed, 
showing tho complete title, with, in the case of transactions, the year to 
which the volume belongs and tho year of publication ; mid iu other cases 
the year of publication, and the abbreviated reference to the work. The 
references to works should be given in a form sufficiently full to he easily 
intelligible without turning to the explanation of such reference. The niithi.r's 
name and the date should be primed in a distinctive type, so as to be con- 
spicuous at first sight; and, generally, the typograplueal execution should be 
such as to facilitate as much as possiblo the use of the catalogue. As to the 
catalogue according (o the nndiors' name.-, the memoirs of the same author 
should bo arranged according to their dates. As to the catalogue accofding 
to the subjects, the question of the arrangement is one of very great difficulty. 
It appears to the committee that tin.' yciivii.e of arrangement cannot be fixed 
upon according to any A priori classification of subjects, hut must be deter- 
mined after some progress had been made in the preliminary work of OoBwfr 
ing the titles of tho memoirs to be catalogued. The vaJuo of this par) of I he 
catalogue will materially depend upon the selection of a proper principle- i..f 
arrangement, and the euro and accui.v.'y wiih whir.'!] such principle is carried 
out. The arrangement of the memoirs in the ulliraato subdivisions, should be 
according to their dates. Tho most convenient method of nuking tho cata- 
:■:,■■■.■ ..- : ., :. :■ ■ :.. : ..-,■■■■.■■ ■■ ■ '.'■'. I •: ::i! i ■ .: ,.■ 
through separately, and a list formed of all (he memoirs which came within 
the plan of tho proposed catalogue. Such list should be in triplicate : ono 
copy for reference, a second copy to be cut up and arranged for tho catalogue 
•Bearding lo authors' names, and another copy to bo cut tip and arranged for 
tie catalogue according to subjects. Tto «»w«w«e<s naa» ™&«bsots& ■» 
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fijna an estimate of the space which the catalogue would occupy. The num- 
ber of papers in a volume of transactions is in general email, but there are 
works, such U ■. the Atltvmmiteht Ml 

Muk«op}ucal Ma-janne. rf-c, containing a great number of papers, the titles 
of which would consequently occupy a considerable space in the catalogue. 
Upon the whole, the committee consider that, excluding America, they may 
estimate the number of papers lo bo entered at 125,000, or, since each paper 
would bo entered twice, the number of entries would be 250.000. The oum- 
„it could conveniently bo brought into a page quarto (double 
columns) would be about thirty, so that, according lo the above estimate, the 
catalogue would occupy ten quarto volumes of rar.her more than 800 pagee 
each. It appears to the committee that there should be paid editors, who 
■Louid befamdinrwith the several great brandies m$eettM]j of the Mfccaei 
to which the catalogue relates, but that the general scheme of arrangement and 
details of the catalogue should be agree' 1 upon between all the editors, and 
that they should be jointly responsible for the execution. It »■ 
bo necessary that tho editors should have the assistance of an adequate staff 
of clerks. The principal scion title transactions and works would he accessible' 
In England at the library of tho British Museum, and the libraries of the 
Royal Society, and other philosophical societies. It would be the duty of the 
editors to ascertain all tho different works which ought to be catalogued, and 
to procure information as to the content" of such of them as may happen to 
be accessible. The catalogue according to authors' names would be most 
readily executed, and this catalogue, if it should be found convenient, might 
be first published. Tho time of bringing out tho two catalogues would of 
course depend upon the sufficiency of tho assistance at the command of the 
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